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ABSTRACT 

•ni#  following  Import  deal#  with  a  zmiaber  of  related  Iteae  of 
reeearch.  \mdertakeii  for  Rome  Air  Development  Center  (Contract  No. 

AF50( 602) -2951)  during  the  period  Jamary  1  to  Decetiser  31,  1963*  The 
contract  was  concerned  with  the  feasibility  and  utility  of  a  ’’kemeliz- 
atlon”  procedure  for  purposes  of  information  retrieval.  Research  was 
carried  out  uixier  the  general  direction  of  F.  W.  Householder,  Jr.,  tr^ire 
i^teciflc  direction  being  provided,  at  different  times,  by  J.P.  Thome 
and  J.  Lyons,  “nie  final  repoirt  has  been  asaeabled  under  the  supervision 
of  P.B.  Mattmhfs. 

The  leading  section  dlscussee,  in  general,  the  problems  involved  in 
the  kernelization  of  cooplcx  English  sentences;  this  section  is  the  work 
of  J.P.  Thome.  The  reminder  ie  in  the  form  of  appendices.  Appenuix  I 
contains  a  detailed  report  of  the  kemelization  procedure;  for  this  sec¬ 
tion  S.I.  Laszlo  was  largely  responsible.  Appendix  II  reports  on  a 
series  of  ej^perlaents ,  undertaken  by  J.  Mastere,  to  determine  to  what 
extent  “icformtica*'  was  "preserved"  in  kenselized  versions  of  sentences. 
Appendix  III  reports  on  a  frequency  count  of  the  transformtlons  ejdiibited 
by  a  stretch  of  ruiming  text;  this  count  was  undertaken  by  F.C,  Fisher, 
HoJ.  yuxa,  T.  Mstsuda  aai  (initially)  H.  Felder.  Finally,  Appendix  IV 
ccmtalns  a  liat  of  transformtlonal  rules  which  have  actmlly  been  written 
with  reference  to  significant  published  (and  some  unpublished)  material. 
Thle  list  was  prepared  by  T.  Mateuda. 
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rNT^^OBTTCTION 


The  following  report  deals  with  a  number  of  related  iteaiB 
of  research,  under taJcen  for  Home  Air  Development  Center 
(Contract  No,  AF  30(602)-295l)  during  the  period  Jan’.>ar‘r  1 
to  December  31»  1963*  The  contract  was  coroerned  with  the 
feasibility  and  utility  of  a  ’’kerneliration"  procedure  for 
purposes  of  information  retrieval.  Research  was  carried  out 


under  the  general  direction  of  P.W.  Householder,  Jr.,  more 
specific  direction  being  provided,  at  different  times,  by 
J.  F.  Thorne  and  J.  Lyons.  The  final  report  has  been  assembled 
under  the  supervision  of  P.H.  Matthews. 

The  leading  section  discusses,  in  general,  the  problem? 
involved  in  the  kernelization  of  complex  English  sentences; 
this  section  is  the  work  of  J.P.  Thorne.  The  remainder  is 
in  the  form  of  appendices.  Appendix  I  contains  a  detailed 
report  of  the  kernelization  procedure;  for  this  section 
S.I.  Laszlo  was  largely  responsible.  Appendix  II  reports 
on  a  series  of  experiments,  undertaken  by  J,  Masters,  to 
determine  to  what  extent  "information**  was  "preserved**  in 
kernelized  versions  of  sentences.  Appendix  III  reports  on 
a  frequency  count  of  the  transformations  exhibited  by  e 
stretch  of  rurming  text;  this  count  was  undertaken  by  F.C. 
Fisher,  W.J.  Funz,  T,  Matsuda  and  (initially)  H.  Peider. 
Finally,  Appendix  IV  contains  a  list  of  transformational 
rules  which  have  actually  been  written,  with  reference  to 
significant  published  (and  some  unpublished)  material. 

This  list  was  prepared  by  T.  Matsuda, 
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The  expariisent  here  described  was  de^i-^ned  to 
investigate  the  problems  involvea  in  con.structing  a 
computer  program  for  reaueing  derived  ISr.gli^h  ventencs--' 
to  their  constituent  kernel  sentences.  The  division  of 
the  sentences  of  a  language  into  keri'si  sentences  and 
derived  sentences  reflects  an  essential  structural 
feature  of  transformational  grammars.  The  reasons 
for  making  the  distinction  are  briefly  as  follows.^ 

A  grammar  is  considered  a  device  for  assigning  stnac- 
tures  to  sentences.  Any  granuftar  can  be  treated  as  a 
generative  system.  That  is  to  say,  given  any  system 
for  describing  the  syntactical  structure  of  sentences 
in  a  certain  text  or  corpus,  it  should  be  possible  to 
manipulate  it  in  such  a  way  as  to  generate  these 
sentences.  Moreover  it  should  be  possible  to  generate 
grammatical  sentences  not  contained  in  that  corpus. 

But  at  the  seme  time  the  grammar  also  assigns  struc¬ 
tures  to  these  "now"  sentences.  This  is  because  any 


grammati-^^^  analysis  of  a  sentence  can  be  interpreted 
as  a  series  of  rules  for  generating  that  sentence, 
honveraely,  the  set  of  formulae  (each  occurrir.g  in 


of  a  rule),  which  make  up  the  rules  for  generating  a 
particular  sentence  is  exactly  equivalent  to  an  analy¬ 
sis  of  that  sentence;  and  in  the  case  of  a  syntacti¬ 
cally  unarabiguous  aentencs  is  unique. 

One  of  the  main  motives  for  writing  a  trans¬ 
formational  grammar  is  to  construct  a  oystem  which 
will  assign  structures  to  all  the  possible  grammatical 
sentences  in  a  language.  It  follows  that  the  grammar 
has  to  be  net  up  as  a  aeries  of  rules  for  generating 
all  the  possible  grammatical  sentences.  It  also  follows 
that  in  order  to  achieve  this  goal  it  is  imperative 
that  the  system  should  be  constructed  in  such  a  way  as 
to  ensure  maximum  applicability  of  each  rule.  This 
means  that  in  establishing  the  rules  for  generating 
one  kind  of  sentence  the  linguist  must  be  at  pains  not 
merely  to  find  rules  which  will  account  for  this  kind 
of  sentence  but,  as  far  as  possible,  to  chose  those 
which  enters  into  the  generation  of  other  types  of 
sentences  as  well.  The  divisioxi  into  kernel  and  de¬ 
rived  sentences  is  an  essential  part  of  this  strategy. 
Indeed,  without  it,  it  would  be  virtusLlly  impossible 
even  to  attempt  to  construct  a  complete  grammaur,  Ey 
treating  those  sentences  which  arc  not  kernels  as  being 
derived  from  them  we  ensure  that  the  rules  for  generating 
kernel  sentences  enter  into  the  generation  of  all  sen¬ 
tences.  The  grammar,  therefore,  falls  into  two  parts. 


The  kernel  or  phrase  structure  grammar  contains  rules  for 
generating  kernel  sentences  only.  The  rules  in  this  part 
of  the  grammar  are  extremely  simple,  each  rule  expanding 
one  element  in  the  origin  formula  at  a  time.  All  other 
sentences  are  generated  by  transformational  rules  which 
are  considerably  more  complicated.  These  rearrange,  de¬ 
lete,  and  add  to  the  elements  of  kernel  sentences  or  of 
sentences  already  transformed  from  them. 

It  can  be  argued,  therefore,  that  if  we  know  which 
kernel  sentence  or  sentences  underlie  a  derived  sentence, 
and  which  transformations  have  converted  them  into  the 
derived  sentence,  then  we  know  a  great  deal  about  the 
grammatical  structure  of  that  sentence. 

For  the  purposes  of  the  present  study  it  was  decided 
to  construct  a  program  to  analyze  sentences  produced  by 
the  following  treuis format ions  (I)  passive  (li)  action 
nominal izat ion  (with  derivative  affixes)  of  both  nominal 
modifier  (IV)  the  introduction  of  passive  transforms 
after  deletion  of  auxiliaries  and  agents  as  pre-nominal 
modifiers . 

Lees,  in  The  Srammar  of  English  Nominal izat ions  de¬ 
fines  the  first  three  of  these  transformations  as  follows 

2 

(l)  Passive 

Nom  +  X  -  V  -  Nom*-  Y  • — >  Nom’-  X  -f  be  En  —  V  -by  -f  Nc 
tr  tr 

and,  by  deletion  of  the  agent 


-3- 


X  -  be  Bn  V  —  by  T'lons  ~  Y  X  ~  be  +  En  ■4-  V 

tr  tr 

(11)  Action  Nominal ization^ 

X  -  T  -  Na  -  Y 


Noffi  -  Tns 


IS  r  Vin  " 

Vx  P  +  Norn* 


-(Adj  -  Ly)l 


X  -  ?Join 


Cingl  f  ^ 

+  Gen  -  (Adj)  |Vx  P  +  Kom*  - 


X  -  T  -  Na  -  Y 

Nom  “  Tns  -  V  -  Nom‘  -  (Adj  -  ly)  -Z 
tr 


X  -  Nom  +  Gen  -  (Adj->  Jlj^ 

?Nml 


't  +  of  4-  Nom*  ->  Z  ~ 


Thus  by  the  first  case  from  the  kernel  sentence 
*The  earth  revolves’  is  derived  the  nominal Izat ion  ’The 
earth’s  revolution’,  and  by  the  second,  from  the  kernel 
sentence  ’John  distributes  the  tickets*  is  derived  ’John’s 
distribution  of  the  tickets’.  A  further  tremsformation 


X  -  T  -  (Adj)  Nml  +/vt 

Vin 


4.  P  ♦  Nom 


-of  -  Nom  -  Y 


X  -  Nom’  +  Gen  -(Adj)  Nml  4-  -  Y^* 

produces  the  forms  ’The  revolution  of  the  earth’  and  ’The 
distribution  of  the  tickets’.  It  is  these  forms  rather 
than  the  earlier  ones  that  are  handled  in  the  program. 
However,  we  have  decided  to  accept  the  formations  and 
take  this  form  of  the  nominal ization  of  transitive  verbs 


as  being  derived  directly  from  a  passive  transform.  That 
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is»  w€  take  *Th«  distribution  of  the  tickets'  as  originating 
from  a  passive  transform  from  which  the  agent  has  beer  'deleted. 
This  seems  more  intuitively  satisfying  particularly  in  that 
it  provides  a  satisfactory  account  of  the  ^  phrase.  It 
could  be  argued,  however,  that  all  such  expressions  are 
syntactically  ambiguous  and  that  in  the  cases  where  an  agent 
is  lacking  they  should  be  treated  as  also  deriving  from 
the  set  of  transformations  listed  above.  That  is  to  say, 
it  is  possible  that  we  should  consider  'The  distribution 
of  the  tickets*  as  coming  both  from  'The  tickets  are 
distributed  by  X' ,  and  'The  tickets  distribute  X'.  How¬ 
ever,  in  the  program  that  has  been  constructed  only  the 
former  derivation  is  recognized.^  To  simplify  matters 
still  further  only  nominalizations  of  transitive  and  in¬ 
transitive  verbs  (not  of  verb  plus  preposition  complexes, 
look  up  BTC.)  are  contained  in  the  test  sentences.  Kom- 
inalizations  with  adjectives  (from  adverbial  roots  in  the 
kernel  sentences)  are  also  excluded.  As  already  mentioned 
only  nominalizations  involving  derivational  a'^fixes  (as 
opposed  to  -ing)  are  handled. 

(Ill)  Introduction  of  •prepositional  phrases  as 
post-nominal  modifiers 

Lees  accounts  for  these  structures  by  postulating 
that  they  are  transforms  (by  deletion  of  the  relative 
conjunction  and  the  \'erb)  of  relative  clauses.  The 
relative  clause  transformation  operates  on  a  kernel 


a«2it«nce  enabling  it  to  be  int  oduced  into  a  matrix 
sentence. 


and 


X  +  Q  -y]  — >  X  +  Q  ( , )  S  -  y 

s  J 

where  Q  =  ^  (N^)  ;  R  =  NP  (N®*  +  Cxen  NP) 
and  3  =  WH  (P)  R  +  +  Z 

X  ~  Nom  -  WH  +  Nom*  -  (Prev)  Tils  +  be  +  Y 
X  -  Nom  -  (Prev)  Y 


(IV)  Prenominal  modifiers  of  the  kind  ’beautifully 
dressed*  and  ’baked*  are  not  analysed  by  Lees.  We  post¬ 
ulate  for  these  expressions  a  derivational  history  in¬ 
volving  a  passive  transformation  ’Men  are  dressed  beauti¬ 
fully  by  X*,  from  a  kernel  ’X  dresses  men  beautifully’} 
their  subsequent  inclusion  in  a  matrix  sentence  as  pre— 
nominal  modifiers  demanding  first  deletion  of  the  agent 
and  then  deletion  of  the  auxiliary  and  reversal  of  the 
subject  and  the  verb. 


X  -  Nom  -  Y 

T  Nom’  —  be  +  En  +  —  Nom  —  (Adv) 

X  -  T  -  (Ada)  -  Sn  -  Nom*  -  Y 

The  choice  of  these  transformations  is  explained  by 
the  fact  that  the  construction  of  a  program  which  will 
correctly  kernelize  sentences  whose  derivational  histories 
include  one  or  more  of  these  trartsformations  demands  the 
solution  of  certain  problems  which  would  appear  to  be 
typical  of  those  which  would  arise  if  one  attempted  to 


construct  a  general  prograia  of  this  kind. 

These  are  ail  forms  of  the  recognition  problem. 

Clearly  one  of  the  greatest  difficulties  is  getting  the 
machine  to  recognize  which  transformation  or  transformations 
nave  entered  into  the  generation  of  a  particular  sentence. 

It  is  equally  clear  that  it  is  impossible  to  produce  the 
correct  kernel  or  kernels  unless  such  information  is 
forthcoming.  For  example,  if  *The  ball  is  kicked  by  the 
boy*  is  recognized  as  a  passive  sentence,  then,  since  it 
is  known  that  in  the  passive  transformation  the  subject 
of  the  kernel  sentence  enters  into  the  ^  phrase  after 
the  verb  and  that  the  object  is  moved  from  post-verbal 
position  to  pre-verbal,  the  correct  kernel  sentence  *The 
boy  kicks  the  ball’  (not,  for  example,  'The  ball  kicks 
the  boy*)  can  be  retrieved.  But  not  otherwise. 

Notice,  however,  that  in  many  cases  as  long  as  a 
sentence,  or  part  of  a  sentence,  can  be  recognized  as  a 
product  of  the  last  transformation  to  be  effective  in 
its  generation  the  participation  of  certain  other  trans¬ 
formations  can  be  inferred.  For  example,  if  an  expres¬ 
sion  is  recognized  as  a  post-nominal  modifier  then  in 
effect  it  has  also  been  recognized  that  the  relative 
clause  transformation  has  influenced  the  structure  of 
the  expression,  because  the  grammar  states  that  post- 
nominal  modifiers  can  only  be  generated  through  an 
optiorial  reduction  of  relative  clauses.  There  seem'', 


no  point  for  the  machine  actually  to  produce  the  relative 
clauset  for  it  then  to  reduce  the  relative  clause  to 

the  kernel  sentence.  Instead  it  is  an  easy  enough  matter 
to  write  instructions  for  reducing  t.-ie  post— nominal  modi¬ 
fier  directly  to  the  kernel  and  to  ai’range  for  a  complete 
s:raaaatical  account  of  the  transform  to  be  orinxed  out 


with  it . 

Another  case  where  the  order  in  which  transformations 
occur  in  the  generation  of  a  sentence  is  significant  arises 
w'nen  the  sentence  has  two  underlying  kernels  but  where  tne 
Tiacrix  sentence  is  not  a  kernel  sentence.  An  example  would 
he  the  sentence  ’John  was  satisfied  by  the  distribution  of 
the  tickets’ j  where  the  nominalization  (itself  deriving 
from  a  passive)  is  introduced  into  a  passive  transform. 

Two  procedures  are  possible.  The  first  (and  the  one  actual' 
ly  adopted  here)  is,  having  recognized  the  nominalization, 
t  treat  the  whole  phrase  as  a  single  element  equivalent  to 
.uminal  group,  change  the  whole  sentence  back  into  an 
-ictive  construction  an'd  then  to  remove  the  nominalization 
from  it.  The  second  involves  taking  it  out  of  the  passive 
enxence.  But  in  this  case  provision  must  be  made  for  ir.- 
iicating  that  tne  element  that  has  been  removed  fulfillea 
ill  tne  conditions  for  being  an  agent.  Without  this  it 

he  impossiDle  to  decide  the  structure  of  tne  kernel 
entence,  since  tnere  is  ao  longer  any  way  of  finding  out 
v.'etner  tne  by-pnrase  war  an  adverb  or  an  agent  (in  this 


particular  case  it  seeas  unambiguously  to  be  the  latter) 
and  whether  the  structure  of  the  sentence  under  analysis 
is  the  product  of  a  passive  transformation  operating  upon 
a  kernel  sentence  containing  an  adverbial  phrase,  with  sub¬ 
sequent  deletion  of  the  agent  and  substitution  of  the  nomi— 
nalisation  into  the  adverbial  phrase,  or  the  product  of  a 
passive  transformation  with  the  nominaiization  substituting 
in  the  agent.  At  its  present  stage  of  development,  the 
theory  of  transformational  grammar  is  of  no  help  in  enabling 
us  to  decide  which  of  these  two  procedures  is  to  be  pre¬ 
ferred,  but  it  seems  likely  that  further  investigation  of 
the  **traffic  rules'*  problem  might  afford  valuable  insights 
into  the  procedures  to  be  adopted  in  the  kernelization  of 
complex  sentences. 

Since  only  a  small  number  of  different  structures 
are  handled  by  the  present  program  the  recognition  of  trans¬ 
forms  afforded  no  real  difficulties.  But  one  can  form  some 
impression  of  the  kind  of  problems  that  would  have  to  be 
faced  in  constructing  a  program  for  kernel izing  more,  and 
more  complicated,  structures  than  those  at  present  handled 
by  studying  the  complications  that  arise  from  the  distri¬ 
bution  of  forms  ending  in  — ed  in  the  test  data.  These  oc¬ 
cur  in  the  verbal  groups  of  both  active  and  passive  sen¬ 
tences  and  in  prenominal  modifiers  of  the  kind  'beautifully 
dressed  men' .  The  occurrence  of  the  -ed  form  in  the  verbal 
group  13  a  necessary  but  not  a  sufficient  condition  of  a 
passive  sentence.  To  qualify  as  a  passive  transform  the 
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verbal  group  ir.  the  sentence  munt  alro  cor.tair  a  part  of 
tr.e  verb  to  be»  Put  the£;e  conditicr..;  ver  are 

not  sufficient  tc  define  the  rentence  ar  a  passive 
tr-arsfcrm.  In  order  corz'ectly  tc  dint :  r  171  - -".n  r.etweer.  ’The 
meal  i*-aE  cockea’  and  ’The  meal  war  cooked  venetatle-’ * ,  it 
munt  be  further  specified  that  in  a  pacrive  ,'er fence  a 
noun  cannot  oc-c-ur  i^ediately  after  the  vert.  T.he  example 
chows  that  even  when  there  are  only  a  rmal]  rumber  of  dif¬ 
ferent  structures  to  be  diat ir.gu irhed  ^'ror  eacn  other  t^-’e 
recogni t lOT'  routines  can  teccrrie  fairly  complicated.  Cr.e 


ca.n  fcrsse  still  further  dif f icultie.s  with  mere  complex 
sentences  of  the  kind  ’After  the  tables  were  cleared 
cigars  were  passed  round’.  It  seems  clear  that  before 
sentences  of  this  degree  of  complexity  can  be  handled  a 
routine  for  makirg  clause  boundaries  would  have  to  be 

p 

introduced  into  tne  program." 

In  connection  with  the  analysis  of  verbal  groups 
it  should  be  noticed  that  in  the  case  of  a  passive  sen¬ 


tence  an  analysis  is  r;ecessarv  nor.  only  for  tne  correc 


recorr.itior.  of  the  transform  ti;t  also  for 


accurate 


kernel  1  zat  ion  .  The  passive  tr-ansf  crirat  1  or  involves  the 
andi'^,  icn  of  elements  to  t.he  verbal  .group.  The  exact 
T;'itsr-e  cf  these  changer,  1?  determ  red  by  the  structure 
of'  tte  verb.a]  group  rccur:-in.~  in  the  ker.nel  sentence. 
Tne  rassive  of  ’The  bo.v  kicks  the  Call'  is  'The  ball  is 
k  i  CK  eg  bv  *he  *'ov'  .  The  pass^ive  o*"  'The  toy  had  kicker. 


'  .he  call  had  beer,  kicked  by  tne  coy’ 


>10- 


The  passive  of  'The  boy  had  been  k 1 ck i ng  the  ball*  is  'The 
bail  had  been  being  kicked  by  the  fccy*.  Obviously  a  cor¬ 
rect  moi'phophcneffiic  analysis  of  the  verbal  group  in  the 
passive  sentence  is  necessary  if  the  appropriats^  verbal 
form  for  the  kernel  sentence  is  to  be  obtained. 

The  program  handles  this  complexity  but  r.c  attempt 
has  been  made  to  enable  it  to  handle  the  far  sore  diffi¬ 
cult  problem  of  words  which  are  the  product  of  more  than 

Q 


one  lexical  re-write  rule.  For  the  purposes  of  this 
experiment  a  dictionary  has  been  cc*.otructed  which  assigns 
only  one  form  class  to  every  word.  Thus,  for  example, 
house  is  entered  only  as  a  noun  and  not  as  a  verb.  Ex¬ 
ceptions  to  this  rule  are  certain  forms  in  -ed  which  are 
entered  both  as  verbs  and  adjectives.  This  is  to  enable 
the  program  to  record  the  ambiguous  structure  of  sentences 
like  ’The  boy  was  tired’  which  can  be  analysed  both  ns  a 
kernel  sentence  with  the  structure  Definite  Article  Noun 
-Be  -  Adjective  and  as  the  passive  transform  of  ’X  tires 
the  boy*  with  the  agent  deleted. 

Another  complication  the  program  handles  is  the 
ambiguous  interpretation  of  prepositional  phrases.  The 
interpretation  of  by-phrases  is  a  case  in  point.  Any¬ 
where  a  phrase  of  this  kind  occurs  after  a  nominal  group 
it  can  usually  be  interpreted  as  a  post-nominal  modifier. 
In  addition,  in  any  sequence  which  permits  the  intro¬ 
duction  of  optional  adverbials  a  by-phrase  can  usually 


ue  inuerpi-'t^utsd  as  an  a d v e r b i al . 


T  -r  V, 


■  ^  w 


T  r*  O 


*•  A 


♦ 


pai'sive  the  phrase  san  usually  te  taher. 
ffiearui  that  a  ser, ter’.ce  like  *the  rail  wa 

tieia  ty  tne  coy*  ir  aaci^uous  ir.  tnree 


as  ar.  'uter 
k ickec  in 


tne 


wa’ 


car.  ce 


taker,  ar  a  car 


I’/e  sentence  in  wnicr.  the  by-rr.rane  i  - 


irterpretea  eitner  a?  ar  agent,  or  a  per  t-r.orrii monifier 
ot  the  noun  in  tne  preceding  phrace,  or  as  a  ;-eccr.n  adverci- 


ai  phrase  neither  airectiorei  cr  locative; 
and  tnird  cases  it  has  al.«o  to  be  assumed 
has  gone  tnrough  a  transforemt ion  deleting 


j.  r  t  .0  e  ?  e  c  o  r  o 
hat  the  sentence 
the  agent  in  the 


passive  tranefortn. 

There  a-rst  however,  certain  restrict  ions  arising  cot 
of  the  structure  of  the  hy-phrase  whicn  limit  the  number 
of  interpretations  that  some  types  car:  bear.  Tor  example, 
the  by-phrases  are  not  agents  in  the  sentences  ‘The  formula 
was  discovered  by  accident*  and  'He  was  brought-  by  car*, 
where  they  seem  unambiguously  to  be  manner  adverbials  (an 
interpretation  which  is  reinforced  by  the  ungrammatical ity 
of  actives  derived  from  tnese  sentences  if  the  by~chrase 
is  taken  as  an  agent  —  *  Accident  discovered  the  formula, 
*Car  brought  him).  To  ensui’e  that  the  program  rejects 


tnese  phrases  as  potential  agents  a  distinction  is 
duced  between  thoce  noun?  wnich  cbligatcrily  take 
deictic  before  t.nem  when  t.^.ev  occur  in  subject  nos 

•i 

and  ‘hose  (usually  called  "uncountable*'  noun:-,  gol 
bl QOd ,  etc.)  wnich  no  sc  optionally.  The  occurren 
one  cf  tr.e  former  in  a  by— r r.ras e  without  a  deictic 
t.ne  pnrape  as  an  adve-r  b^al  and  aisqualifies  it  as 


<  w  -  W  ^ 

a 

it  ion 

A* 

c  e  c  f 
ir.arK  s 
an  ager 


^’otice  that  the  reverse  is  not  tr.e  cane.  In,  ‘■■ie  wa; 
brought  hy  the  car*  tne  prepcoit lor.al  rhrace  car  be  eithe: 
an  agent  or  an  adverbial. 

This  distinction  tetween  nouns  which  car  dr-op  tne 
deictic  or.ly  when  they  form  part  cf  prepca 1 1 lor.al  adverbi¬ 
al  phrase?  ana  tnose  which  also  drop  it.  m.  otner  positmr.. 
provides  further  riotivatior,  for  net  treating  the  agent 


phrase  a?  a  kind  oi  advero.  At  seeiE£ 


.  O  w  w  v-  i 


.ava  more 


relevance  t-o  tne  structure  cf  adverbial  ph-racec  than  the 
distinction,  sometimes  proposed,  between  'adverbial*  and 
* nonadverbial  *  no'-ns.  The  difficulty  witn  this  su£'“ 
gestion  is  that  .t  seems  virtually  impossible  to  find  a 
noun  which  cannot  occur  in  some  adverbial  phrase  or 
another.  Apparent  exceptions  to  this  rule  ax-e  those  pro¬ 
duced  by  noffiinalizing  transformations.  But  these  are  rot 
contained  in  the  lexicon.  Since  there  are  no  grammatical 
restrictions  on  nouns  which  can  occur  in  adverbial  phrases 
It  is  not  surprising  that  the  program  frequently  produces 
interpretations  which  are  semantically  ariomalous.  For 
example,  in  the  case  of  the  sentence  'The  boy  was  embar¬ 


rassed  by  the  question*  it  produces  a.*  rr  nl;,-  is  in  which  *Iy 
the  question*  is  taken  as  an  adverbial  as  well  as  one  ir, 
which  it  is  taken  as  an  agent.  There  seems  to  be  no  doubt 
that  the  phrase  is  iri  fact  syntactically  ambiguous  a?  a 
comparison  with  the  r3entence  'He  put  a  cross  by  the  question* 
shov  s . 


Some  restrictions  cn  the  syntactic  functions  of 
phrases  can,  however,  be  made  in  term?  of  ?u'D-cla??er  cf  noun 


3 


The  ungrammatical  it- y  of  the  sentences  which  would  have 
to  he  posited  as  the  kernels  of  ’The  work  was  finished 
by  noon*  and  *Coal  is  sold  by  the  ton’  if  the  preposi¬ 
tional  phrases  are  taken  as  agents  suggest  that  classes 
cf  time  and  measure  nouns  should  be  recognized  and  the 
restriction  added  that  nouns  from  these  classes  cannot 
form  part  of  ager:t  phrases.  This  restriction  has  been 
incorporated  into  the  program.  But  as  they  stand  the 
rules  we  have  posited  governing  the  distribution  of 
these  nouns  are  certainly  not  detailed  enough.  The 
problem  is  furthered  complicated  by  the  fact  that  many 
people  would  accept  ’Christmas  bored  him*  as  a  fully 
grammatical  sentence  with  a  passive  transform  ’He  was 
bored  by  Christmas'. 

Further  restrictions  on  the  interpretation  of  by¬ 
phrases  arise  when  they  occur  with  certain  classes  of 
verbs.  Since  tne  verb  put  belongs  to  a  class  which 
must  take  an  adverbial  complement,  (*He  put  it)  in  a 

sentence  like  'The  parcel  was  put  by  the  boy*  the  by- 

1? 

phrase  must  be,  unambiguously ,  an  aUvero.  This  re¬ 
striction  too  Is  reflected  in  the  operation  of  the  pro¬ 
gram.  lather  more  tentatively  we  have  also  recognized 
a  class  of  verbs  which  seem  to  demand  that  any  by- 
phrase  occurring  after  them  in  a  passive  sentence  be 
taken  as  an  agent.  The  class  seems  to  consist  exclusive 
of  verbs  of  mental  activity  -  esteem,  admire  etc.  It 


might  well  be  that  we  have  confused  semantic  with  syn¬ 
tactic  considerations  here*  But  the  virtual  non-oc¬ 
currence  of  sentences  like  ‘He  was  admired  by  the 
mountain*  (where  the  prepositional  phrase  might  per¬ 
haps  more  naturally  be  taken  as  an  adverbial)  makes 
this  a  fairly  safe  practica3  expediexit* 

A  necessary  condition  to  be  fulfilled  by  prepo¬ 
sitional  phrases  before  they  can  be  interpreted  as  a 
post— nominal  modifiers  is  that  there  should  be  a  noun 
in  the  sentence  in  such  a  position  that  the  relevant 
transformations  could  have  linked  the  prepositional 
phrase  to  it.  Thus  any  phrase  which  occurs  immediately 
after  a  verb  or  at  the  very  beginning  of  a  sentence  can 
not  be  a  post-nominal  modifier.  Further  restrictions 
can  be  derived  from  the  fact  that  certain  prepositions 
rarely,  if  ever,  form  part  of  post-nominal  modifiers 
because  of  their  failure  to  function  as  adverbial  com¬ 
plements  in  the  predicate  of  kernel  sentences  taking 
part  of  to  be  as  their  verb,  which  are  assumed  to  be 
the  origin  of  most  kinds  of  relative  clauses,  and, 
therefore,  of  most  kinds  of  post— nominal  modifiers. 

The  clearest  examplis  seem  to  be  the  prepositions  ^ 
and  into  (*'It  is  to/into  the  garden').  But  even  here 
difficulty  is  caused  by  expressions  like  'The  road 
to/into  Chicago*,  which  suggest  that  we  may  have  to 
recognize  a  class  of  sentences  with  verbs  of  motion 
as  the  source  of  these  phrases,  in  much  the  same  wev 


■roapleisents  ar.d  have  as  the 


'a;-  rer.tences  with  adver 
vert  are  postulated  au  .‘<4  source  for  post-nominal  modi- 
: lers  containing  the  preposition  with .  Nevertheless  in 
tr.e  present  program  into  is  treated  as  occurring  in  adverbi 
rJ  phrases  only.  The  final  restriction  on  post— nominal 
Lnidlfierr  recognized  by  the  program  is  that  which  forbids 
tr.o  introduction  of  prepositional  phrases  as  modifiers 
of  personal  proper  names. 

Adverbial  phrases,  like  adverbs,  are  introduced 
in  the  keri.el  giammar  where  they  occur  at  the  enc  the 
verb  phrase.  Certain  sub-classes  of  adverbs  and  adverbial 
phrases  are  dirtin^t^ished  (Lees  has  locative,  directional, 
■'ircer'  ar.l  t-i'ne)  ,.ind  restrictions  on  their  occurrence  in 
■entencer  taking  part  of  to  be  as  their  verb  and  those 
.vnich  take  other  verbs  imposed.  An  optional  transfor- 
naiion  generates  sentences  in  which  the  adverbial  occurs 
n*:  the  beginning.  Presumably  in  a  complete  English 
jrarrjnar  one  would  also  have  to  include  a  transformation 
‘■hl  :h  would  insert  the  adverbial  between  the  su  bject 
ir d  the  verb,  as  in,  ’The  university,  during  the  summer 
"h;  ,  offers  no  Latin  courses'.  This  syntactical 
■Vs’- re  IS  always  accompanied  by  the  introduction  of 
.'ocia-  yancture  features  on  the  phonological  level, 
vhion  are  regularly  marked  in  orthographical  represent- 
*  'ns  t  ,■  plac  ing  commas  around  tne  displaced  elemeiit. 
'-(1-0- in  V o n  : t ;'uc t ing  a  recognition  routine  we 
r;  a:-.;-.ne  'hn'  nny  prcpos it ional  phrase  occurring  in 
r'-i*::;!,  nr.-i  rv  t  so  marked  cannot  be  adverbial. 


Ixceptions  to  this  r’jile  seem  to  occur  in  sentences  iiKe, 
*The  congregation  on  -hristmas  morning  listened  atten¬ 
tively  to  the  sermon*,  ‘The  attack  at  six  o* clock  failed*. 
But  it  seems  that  in  all  these  cases  the  subject  i?  tne 
product  of  a  nominaliaation.  (Contrast,  ‘’"he  bo;.’,  on 
Christmas  morning,  listened  attentively  to  the  sermon*, 
where  thr  insertion  of  the  juncture  marks  is  obligatory). 

We  postulate,  therefore,  that  these  sentences  are  the  pro¬ 
duct  of  a  double— base  transformation  in  which  the  adverbi¬ 
al  phrase  is  carried  into  the  matrix  sentence  as  part  of 
the  nominalizat ion.  Thus  in  the  first  case  the  kernel 
sentences  would  be  'They  congregate  on  Christmas  morning* 
and  *They  listen  attentively  to  the  sermon*.  The  program 
recognizes  the  occurrence  of  adverbial  phrases  after 
nominalized  nouns  in  subject  position. 

A  present  limitation  on  the  program  is  an  inability 
to  distinguish  between  the  various  sub— classes  of  adverbial 
phrases.  This  would  be  more  serious  if  it  meant  the  loss 
of  information  which  was  valuable  for  diagnostic  purposes, 
but  there  seem  to  be  no  places  where  this  happens  to  ans' 
significant  extent.  For  exsunple,  it  is  obviously  an  im¬ 
portant  feature  of  certain  manner  and  time  adverbials 
that  (unlike  locative  phrases)  they  cannot  take  post- 
nominal  modifiers.  But  since  it  3s  the  structural 
features  that  these  expressions  share  in  common  -  notably 
the  omission  of  deictics  -  that  seem  to  be  the  control¬ 
ling  factors  here,  it  is  possible  to  set  up  an  effective 


info 


'eco^'n it  procenure  utilizing  only  t>ii3 
fnntion  witnout  reference  to  the  actual  claaaen  of  adverbi¬ 
al  chrane  involvea.  A  reason  for  thinking  that  it  might 


;e  aaeful  to  be  atl »  to  reoog.nize  tne  classes  to  which 
tiveruiai  Dhrace.-;  belong  is  that  it  seems'  that  there  are 


'ertam  restrictions  affecting  the  juxtaposition  of 
lover  Dials  of  the  same  sub-class.  However,  no  infor¬ 
mation  on  this  is  contained  in  any  of  the  grammars  of 
Eriglish  at  present  available. 

The  most  interesting  by-product  of  this  research 
into  the  grammar  of  prepositional  adverbial  phrases 
has  been  the  isolation  of  a  sub-class  of  English  prepo¬ 
sitional  phrases  hitherto  unrecognized  m  transformational 
grammars.  The  class  is  very  large  and  including  such 
cnrase;  as  ’in  love',  ’in  doubt',  'in  question',  'be¬ 
neath  contempt*,  'above  suspicion',  'in  jeopardy'  etc, 
ii’s  most  notable  cnaracterist ic  is  that  it  ha-  no  counter— 
r -^rt  among  the  sub—ciasses  of  adverbs.  In  addition, 

..  :Ce  none  of  ihese  expressions  aruiwers  the  questions 
*iow?',  'When?*,  or  'Where?*,  none  of  them  enters  em- 
.ei.il  ig  oran.'f ormat ions  which  introduce  them  into  in— 

..  S'.';  que.Jtions.  A.ioiher  characters  tic  of  these 
.  -a.Hfe  1.1  that,  like  aijectives,  their  point  of  intro- 
:i  .1;;:  .  to  the  grammar  is  kernel  sentences  whose  verb 


•hJ.  V  J  .  *  •  wtp 


.  ♦  in  o  -f  tr  r.i  ms  fs  r.  o  A  i  • 


1  _  1.  *5 


e  1,..-  ,  -eem.  inne.ar .  remain,  etc}  whose  grammar 
re.-. am wl. e,3  tnat  .of  to  be.  From  this  it  follows 


that  if  any  of  these  phrases  occurs  in  a  derived  sen¬ 
tence  in  which  the  verb  is  not  one  of  these  verbs  it 
nmst  be  a  post-nominal  modifier.  This  also  accounts 
for  the  ambiguity  of  sentences  like  'The  judge  con¬ 
sidered  the  boy  in  jeopardy',  since  there  is  an  op¬ 
tional  deletion  of  to  be  in  clauses  after  verbs  like 
consider.  Like  time  and  manner  adverbial s,  and  for 
the  same  reason  -  the  failure  of  the  nominal  elements 
to  occur  as  the  subject  of  a  kernel  sentence  -  these 
phrases  never  take  post-nominal  modifiers.  The  omis¬ 
sion  of  this  class  expressions  from  current  grammars 
appears  to  be  a  result  of  the  mistaken  assumption 
that  the  distribution  of  adverbs  and  prepositional 
phrases  is  identical.  This,  in  fact,  is  not  the  case 


14 


r  c  t  e 


For  a  fuia  c i : or  see  Fi-.onisky  The  Logical  Structure 
of  L 1  r ■  ^TU 1  -2 1 i c  I h e c I -;/  ( Cacitr: .  re  :  ^'.^T  ( mi  meographed )  1956) 
'^dnpter  ”1^. 

'^obert  P-  Leer-  ?he  C-raaimar  of  ErKlish  Kominalizat ion 
!  "I oCffilr.gtC'r  -.r.diar.a  I960)  p.  }i^. 


Op,  cit.  p.  oT-B. 

?<otace  ‘hat  tnir  is  ar*  emendKei-t  oi'  Lees  transf ormat ion 
(T  46)  p.  68,  Lees  allows  only  strings  containing  trans¬ 
itive  verbs  to  enter  this  transfoi'ination  which  means 
there  i?  no  source  provided  for  expressions  like  ’the 
revolution  of  the  earth*.  It  is  unlikely,  however, 
that  the  emendation  given  will  serve  since  it  seems 
that  only  certain  intransitive  verbs  cair  occur  here. 

’The  collisicn  of  the  car'  and  *tne  slithering  of  the 
soldiers'  seem  only  marginally  acceptable  at  best. 


Op .  cit.  fn  43  p.  109. 

Partlj'  because  it  is  only  in  some  cases  ('the  discovery 
of  t>"e  rirl'  is  ^  oo  example)  '..'.at  or.n  can  find  any 
’’;ea:”’re  of  agreeir.er  t  among  people  as  to  whether  or  not 
t.ue'-e  e  xpre-- !’ icr  s  really  are  syntactically  ambigucus. 
■een."  f'n.irlv  ceitain,  rowever,  that  there  is  a  syn- 


nere,  anc  ‘hat  ;t  is  only  the  fact 
the*  t  :  *te  ecor  d  ^rj‘ t -'preta  t .  one  are  semar.ti- 
'•uily  '  rrrt:'"  ■■  hfu*  p-events  people  from  detecting 


8.  A  prograiE  which  does  this  is  described  in  the  Final 
Technical  Report  at  the  Automatic  Laiiguage  knalycis 
Project  (RADG — TI)R-65-ll)  prepared  for  Rome  Air 
Development  Center  under  Contract  '^o  AF  30 ( 602) -2185 . 

9.  A  program  which  handles  most  of  these  cases  is  alec 
decribed  in  the  above  report. 

1C.  Notice  that  this  still  further  increases  the  number 
of  structures  into  which  the  — ed  forms  enter  and 
which  the  program  must  distinguish. 

11.  Possible  exceptions  are  the  words  hurry  and  huff 

or  rather  the  forms  a  hurry  and  a  huff  which,  strictly 
speaking,  only  occur  in  adverbial  phrases. 

12.  Cf.  Lees,  on.  clt.  p.  35* 

13.  Lees  (op.  cit.  p.  26)  suggests  setting  up  a  class 
of  nouns  referring  to  events  on  the  grounds  that 
only  these  nouns  can  take  a  time  expression  in  the 
predicate  when  they  are  the  subject  of  the  verb 

to  be .  The  solution  proposed  here  seems  more 
satisfactory  in  some  respects  but  the  embarrass¬ 
ment  of  having  to  derive  a  form  like  appointment  in 
•The  appointment  is  tomorrow*  from  'They  appoint  X' 
might  lead  one  to  adopt  both  solutions. 

14.  For  example  the  behavious  of  adverbs  and  adverbial 
phrases  under  the  nominal izat ion  transformation  is 
quite  different.  'The  committee  decided  iz  im- 
medj-ately'  gives  'The  immediate  decision  of  the 
committee'.  'The  committee  decided  it  at  once' 
gives  'The  decision  of  the  committee' .  Strictly 

speaking  this  means  that  strings  of  the  structure 


r  roce'i’Te 


A  kerrel  1  z?. t  ion 


The  r.fiture  of  the  to-rko  collect ivel,"  lo'relei 

'•«»*'i^^v4WC2<*W*  .4*fc  a*.^«f  Sk  i  .  A  K,  .  tu-  ^  ^  ^  ^  •A.W.fA.V-.. 

'’serr  to  be  cormcr.  to  -ill  endeavcrn  i>-  -^‘^e  field,  ^'er-^ 
offcrts  r.3.ke  'ise  of  a  corrus.  That  ir.  turn  r.ece=.sitate“ 
conte  editins*  hirctioro  tht^t  Tev  either  be  done  r.o*'nallv. 


previoijs  to  'jse  ir.  the  coir.puter,  or  alternate!;',  rerforne 
by  the  computer  internally,  this  latter  bsin,'t  cbviov.sly 


the  desirable  method,  Either  an  part  of  the  j;re~edit i’- -■ 
procedure,  or  neparats  from  it,  either  manually  of  auto¬ 
matically,  the  units  of  structure  in  the  corpus  (phonemes 
morphemes,  words,  etc.,  whatever  the  specific  nature  of 
the  task  defines  as  units)  are  usually  provided  with  some 
class  mecborsViip,  etc,,  irftrma*: '.on .  Thi.;  function  is 
usually  performed  b;;-  a  dictionary  search  procedure*  Thus 
processed,  the  corpus  is  ready  for  whatever  processing 
is  to  take  place.  Whether  the  task  is  "'"T,  Ik,  automatic 
language  analysis,  etc.,  the  processing  phase  usually 
consists  of  some  kind  of  recognition  procedure  —  usually 
involving  an  environment  scan  procedure  —  and  a 
manipulation  procedure.  Sometimes  the  above  two  phases 
are  completely  merged  into  one  recognit ion-manipulat ion 
process.  Following  the  task-specific  procer r i'.g,  a 
final  editing  phase  is  indicated  where  tne  ret  ;lt:. 
the  coaputatior.  or  processing  are  ;irran.:ed, 
manually  or  aut  or.at  icallv,  in  o  form  thn*:  eu-  .ly 


r.a'.a.rea  i^i  «  a:.  : 


-  •  i€ 


•  t  r,e  ”  i  : 


t  -  e  rro  -'-ar 

,  1  “he 

*■ 

ark- 

-r-  «““• 

!>  ^  • 

*'  ’  r  •  :  0  t  X 

1  i 

ah  :  i 

t  tsxt  ral  ■''rrar  -e- 

f  t-  r  (j 

- 

v 

r“  •f' 

1  0 1 V  e  1  “ 

V  i  , 

g"*  ■  •' 

e 

f 

i  * 

i  ’*  e  'i  '  :  e- 

or i re  ' 

•  *.  a 

r  f  e  0  *:  ~  .  c  h  c a  r  -*  e 
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•r 
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T'  er-jer 
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^■e  a  r  ^  ^  a.  ‘  0  A.v 

‘  *^16  T  r 

ex 

A  “m  1.  ^ 

Ci  ..  \ 

3  .'0 1 1 1  ■’"  r 

e  r  t  i ' 

.  a  ■ 

well,  3;;  It  1.-  hr 

equer.tly 

v\ 

1  s 

e  e  c  ’ 

.:ar:“ 

“ c  re r : 

0  ’•  *  1  e  c  t  e  1  0 

r  heriver  loi”"-'  o 
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■Vi  c'r 
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ill  :w.'  cc !  .-•  1 :3era ole  re  ■•,’ic  t  lor.  i'-  *)'.e  -izB  cl  t.ie  lezi' 


reel  re  irciu-: 


i.'.ie  ro  inMeciei  ari^cr  '’arive^  ‘"c  r; 

'  ecr, i  t  i  or  of  i:  ‘''leoticr.  i  freq-.- er.tly  a  receisarv  : r:- 
r-''rei.*  ir.  .-’r'tactic  a'.al’-iiT,  reco^”' '  t  ic ’■  of  >ierivatxO: 

er  ■'S’'.'*' lal  i'‘.  pi’oce?-e«  a.^.,  for  irrtarce,  anv 

roar. ipul at  lone  that  ir-volve  noxinal  isat  lor.^  . 


■'.e 


c  o :  a  0 omru  t  e r  .a r r  1  i  > 


ro'’:;!:':  ml  ^r.  t’-je  t  ra.i- ‘  orca  *  i  or.al  a^'a!;, 

:  a  rertriote:  :  e--^.ert  o- '  '.ataral  Er^qlirr  rre 


i'l  ■;  1* 


t. ; .  e  9  -1  .■'  e  r 


0*'  -a  nur.cer  or  a 
re.  Acr-'e  a'*  i 
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r.e  rranroar  iire-i  i:. 


'e-  *.  "'•.e  'le-Ar  wa-  aiorteo  that  trar, 


f  i  j. 


■rrei  '.1,  rtr: 


.1  norpreme 


-  n  'r  /- 
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■  eo 


ir  t'.e  ri'arrriar  —  ar  cp; 
.  I  r  the  toat”  er  :  t  tie 


e  . 


re  ir  0  r 


of  the  .-graffiffiar  in  the  ro’jtine,  the  second  alternative 
was  adopted. 


The  Sample  Kernelization  Routine  was  coded 
for  the  IBM  709  digital  computer  s-ystem,  using  the  IB?' 
Coisniercial  Translator  system  as  a  subordinate  of  the  IBSY: 
Basic  Mofiitor.  Though  the  use  of  s  compiler  language  and 
I;oader  system  meant  sacrifice  in  the  efficiency  of  the 
object  progi'am,  it  guaranteed  increase  in  the  speed  and 
ease  of  both  coding  and  debugging  of  the  program. 

The  task-specific  portion  of  a  Betrans- 

# 

formation  program  may  be  constructed  along  either  of  two 
plans:  a  recursive  or  a  non-recursive  heuristic. 

The  recursive  heuristic  (Table  I)  assumes 


an  ordered  set  of  rules  in  the  generative  system,  though 
it  can  be  adopted  easily  to  deal  with  a  non-ordered 
grammar.  The  detransformation  takes  place  ”layer  by 
layer”;  that  is  to  say,  a  sentence  is  detransformed 
immediately  upon  recognition  of  the  ’’most  recently 
applied”  transformation  to  the  state  of  input  to  that 
transformation.  This  process  is  repeated  until  only 
the  kernel(a)  are  left.  The  advantage  of  the  heuristic 
is  that  it  produces  all  the  intermediate  stages  in  the 
•^generation”  of  the  sentence,  thus  yielding  not  only  a 
phrase  structure  tree,  but  a  "family  tree”  of  the  input 


*  Betrans format  ion:  the  operation  performed  to  recover 
the  source-string  or  input  sentence  of  a  transformation 
from  the  object-string  cr  output  sentence  and  informatior 
about  the  transformation  involved. 


i 

i 

■er:’:ence,  'illowi;;.''  pocjible  (as  of  yet  intried  o”  ir,- 
*ier-3.j'  iet:-ar.L:f  orraat  ion-trar..sfor:iiation  combination 
:  e^;e^  ,  t  lat  coild  nroJace  whole  families  of  transforina- 
•  .v-.all,-  relate!  jer. .ences.  Such  a  heunistic  seems  to 
.  uiethoa;^  empi-j'/ea  ...  basic  research,  t'it  is  ex- 

'■•Cimel./  cjinoerjome  for  any  ilirect  application  in  WT,  IR , 

The  non-recursive  heui’ntic  (Table  II) 
n  '  imer  ar.  or>jered  .;et  of  ''ules  in  the  ^enerati’/e  jjrammar.** 
';.o  complete  tran.if  ormational  .history  of  the  sentence  i.  ■ 
'.overed  before  the  Kernelization  procedure  takeu  place, 
'’he  r'.ernel  Izat  ion  then  can  bo  a  sintjle  operation  or  a 
t  op  b.y  step  proce.'s.  Thio  is  a  lens  .5at isfactory  scheme 
.^r  the  porpones  of  basic  research,  but  the  system  utiliz- 
i'.  '  It  IS  simpler  than  that  of  the  previous  heuristic  thus 
u-., using  a  shorter  execution  time  for  t.he  program.  Since 
the  purpo.se  of  the  experiment  wan  the  investigation  of 
toe  fear.ibility  of  a  Kernel ization  Procedure  for  OT  or 
I f  application,  the  non-recursive  heuristic  was  adopted 
'.‘or  the  pre.oent  experiment. 


•*  .'.ne  ■. on-recu raive  heuristic  for  non-ordered  grammars 

•ri  ■,  a..  e.-;tL'"ely  different  diagram. 


Appendix  A. 


Card  PutiChin^  Conventiont 


Tne  input  of  tne  Sample  Kernel izat ion  Routine  conaists 
of  a  lexicon  and  a  corpus.  Both  are  punched  in  cards 
according  to  the  specifications  given  below,  tnen  transcribed 
onto  magnetic  tape  in  standard,  84  column  card  images.  Both 
tapes  are  unblocked,  single  file  tapes. 
section  1 .  Lexicon  card  format: 

columns  1  through  18:  alphabetic  text  item  (zero  padding) 

"  19  through  66:  indicator  code  information  (no  padding) 

"  67  through  OO:  not  examined 

The  Indicator  Code  for  the  Lexicon: 


19 

verb 

20 

verb  +  verb/ad j 

21 

part  of  ^ 

22 

part  of  have 

23 

verb  subclass  1. 

24 

verb  subclass  2. 

25 

modal  verb 

26 

transitive  verb 

27 

intransitive  verb 

/-V  r\ 

£.'C 

verb/adjective  +  ^ 

29 

verb  +  ed 

io _ 

-v  4 


iipOSi  LiOn 


b'. 


preposition  subclass  1. 


punctuat ion. 

verb 

nunc  tuat ion. 

noun 

punctuation. 

verb,  noun,  prepoo  i. 1 1 or. ,  ad'. 

punct  lat Ion, 

verb 

- .  e . 


n ;  \ 


'SSI1 


■■:n  sentence  in  Van 

'i;;  are  -separa :i  b>  sing 

]y  the  first  seve-.t-y-nwo 

'•lod  13  the  onlv  perxi*'  e 

"iOds  are  separated  fro® 

a  single  blank  column. 


first  colun-  of  a  new  card, 
la  blank  columns. 

columns  of  the  cards  are  used. 

d  and  recognized  punctuation. 

the  last  word  of  tne  sentence 


a  sentence  is  longer  than  seventy-two  punch  positions, 
then  the  two  cards  (72  columns  each)  are  to  be  regarded 
a~'  a  144  column  long,  continuous  card.  (for  examples,  see 
apner.dix  E.) 


input  sentence  can  be  more  than  forty-one  words  or  112 
rri.nt  positions  in  length. 

'.c  word  can  be  tno-'e  than  eighteen  letters  in  length. 


34 


35 

adverb 

36 

adverb 

3'’ 

adverb 

^  A 

very 

39 

of 

40 

41 

42 

deictic 

43  noun 

44  noun  +  3_ 

45  norainalized  noun 

46  noun  subclass  1. 

47  noun  that  is  the  nominalization  of  a  transitive 
verb 

48  _ noun  subclass  2. 

49  noun  subclass  2,  &  }. 

50  noun  subclass  4. 

51 

52 

53 

11 _ 


55 

adjective 

56 

deictic 

57 

adverb,  punctuation 

58 

adverb 

adverb,  bein« 

60 

adverb,  part  of  have 

61 

'7 

ATH-Dendix  B 


Final  Form  of  th<  Indicator  Codt 


The  indicator  code  occupies  two  36  bit  csachine  words. 

First  Word 
S  verb 

1  verb  -*■  verb/ad ^ective  + 

2  part  of  ^ 

3  part  of  have 

4  verb  eubclass  1. 

5  verb  subclass  2. 

6  modal  verb 

7  transitive  verb 

8  intransitive  verb 

9  verb/adjective  4-  ed 
10  verb  +  ^ 

-U _ 

12  preposition 

13  ^ 

14  preposition  subclass  1. 

15 

16  adverb,  adverbial  prenosit lonal  nhrase,  nost  nominal 

modifier  prepositional  phrase,  3-rd  order  bracket 

17  adverb,  adverbial  prepositional  phrase 

18  adverb 

19  very 

20  of 

21 


22 


-30- 


2^ _ deictic 


?\  rnur 

?5  noun  + 

?6  nominal i2<=^d  nnun 
21  noun  subclasf!  1. 

28  noun  that  is  the  nominal i^ation  of  a  tranF^ltivp  verb 

29  noun  subclass  ?» _ 

3C  noun  subclasp!  2,  h 

1  noun  subclass  4. 

^2 

14 

_ 


3ecor.^  V/ord 

■;  adjective 
1  deictic 


adverb,  punctuat:  cr. ,  bracbe* 
advert 


advert,  be  inf;?' 
advert ,  rai-t  of  have 

adjective  tl-a;  ir  irt  Ice  a  ?— nd  order  bracket 
passive  vei-l  •phras  e,  acticn  no*' Inal aat  ior.  of  transit,  ve 
vert 

vei  t ,  punctuaticr  ,  r  oiniT.al  i  zed  r  oun  phrace 


9 

nour: , 

pur.ctuatioi- 

1C 

verb, 

roui. ,  prepor iti on. 

advert, 

p'.i’'. 

11 

vert, 

ro  :r,  pijnctuat  i  or  , 

pop r j  ve 

ver 

r.ojr  rot  in  any  bracket 


.-j  urare, 


-I 


12  punotyation,  paopive  verb-phrase,  e^ent  phrase, 

acvicTi  noiairali nation  of  a  transi v'«rc 

13  piirctuatlor ,  pas.-iive  verV-phrare 

14  punctuation,  verb  subclass  2  in  a  passive  verb-phrase 

15  same  as  13»  plus  action  nomlrolization  of  a  traroitlve 

verb 

l6-  first  order  bracket  ^  agent 
1?  nunctuatl on.  nominal ized  noun  phrase 
1P  first  order  bracket 

19  second  order  bracket 

20  third  order  bracket,  poet  nominal  modifier  prepositional 

phrase 

21  plural 


22  bracket 

23  singular 


24 

post  nominal  modifier  pr 

•epositional  phrase 

25 

agent 

26 

adverbial  prepositional 

phrase 

27 

28 

29 

passive  verb-rhrase 

3C  noun-phrase 

31  noun-phrase  that  is  subject  of  passive  sentence 

32  r.OEinalized  noun-phrase 

33  acticn  rominalization  of  transitive  ’'e 'b 

34  action  nominal izat ion  cf  intransitive  verb 
33  passive  as  pre-nominal  modifier 


Appendix  C. 


The  SaacXe  Kernellgation  'Routine 

Phase  1 ,  The  lexicon  is  input  and  is  converted  to  internal 
format . 

Pass  1 »  One  sentence  of  the  corpus  is  iiput,  converted  to 
internal  format  and  furnished  with  dictionary  info.>*sia.tior . 

Pass  2«  (Processing  from  left  to  right,  each  word  is  pro¬ 
cessed  even  if  it  is  already  iiiside  a  bracket.  “WORD**  de¬ 
signates  the  word  in  the  corpus  currently  under  scrutiny.) 

1)  if  WORD  is  verb  ♦  ^  or  verb/adjective  +  jgd,  then 
go  to  Rout  A. 

2)  if  WORD  is  a  nomiralized  noun,  then  go  to  Rout  P. 

3)  if  WORD  is  a  prepositicn,  then  go  to  Rout  0, 

4)  if  none  of  the  above,  then  go  to  next  word  for 

processing. 

5)  if  end  of  sentence  is  reached,  provide  terminating 
punctuation,  then  go  to  Pass  3. 

Rout  A.  (part  one  of  this  routine  recognizes  noun-phrases 
containing  passives  as  pre-nominal  modifiers;  part  two 
recognizes  passive  verb  phrases.) 

1)  is  WORD  immediately  proceeded  by  ’’very"?  if  yes, 
mark  WORD  as  adjective  and  exit. 

2)  is  WORD  proceeded  ( ignorirg  "being"  and  adverbs 

only)  by  part  of  be?  if  yes,  go  to  Rout  A.,  part  two. 

part  one 

3)  is  WORD  proceeded  (ignoring  everything  but 


3  "S- 


•I'.l  -'a.ckete.'l 


t 


'irhvB. ck  e ♦: €  ;  ve rl^ » 


-  r"  •  ’  'v  0 


V  0  r*  ^  p 

ra--©'' 

and  r cu r-” h r a .“ e '' '  by 

an  uj-.i  racketed 

ro’H;  or 

ar.y 

:.our.-pr:rar e'*  I:’  yes, 

•^re’-  exit. 

4) 

^  •  i  »~ 

‘  J  »  ^.V 

t 

-  A  ..L 

:  v;e  (iyroiur.-  ai.-ect 

.ve  c’ly)  Iv  a 

r  cu  r  ? 

i  f  r  o 

,  then  exit. 

J 

Open  se 

■T' 

•  <  W  k  .. 

Drier  bracket  after  t 

he  ''O’? r. 

c  \ 

1 .  'V  ; ! ' 

'  Z  ■  '  * 

;iatfely  preceed&j 

;  Vi' .  ;  y  alvei' b;. 

7l 


by  a  ^eictic'’  if  ye?.,  clcr- 


*  0  c  o  f*>  v»  xi  0  v» 


bracket  lefcre  the  deictic  ar.d  ':c  tc  . 

1'.-  'uO"''^  ifT'nied lately  preceeded  by  a?*  adverb?  if  ye? 
close  tre  record  order  bracket  lefcre  the  advert  an 


to  to  9 } . 

S)  clo.se  tie  .‘^ec.O'.(i  order  bracket  before  the  WC-ty. 

9)  call  cor-te’'*^.  of  the  record  order  bracket  as  "rojr. 

phi^are  with  ramve  as  pre-romir  nl  rcdifier".  let 
tre  r.urler  r.arker  to  eqaal  that  of  the  last  rorui  it 
the  bracket,  ar.d  exit. 


rart  two 

l)  oper,  secord  order  bx-acket  after  the  verb  ♦  ed . 

2}  is  part  of  ^  preceeded  (itrorirg  only  adverbs  ard 
parte  of  have )  oy  a  modal  vert?  if  yes,  t'xer.  do-  , 
the  ''ecc:..!  criei  bracket  before  the  modal  vert  ar.d 


vo  tc  t  )  • 

3)  1?  part  of  ^  preceeded  (irrorirg  adverb?  orly)  by 

pa.rt  of  :  a V e ?  if  yer,  ther  clc.^^e  the  .^-econd  order 
■;rac?et  the  pert  of  have,  ard  .to  tc  . 

b )  close  .ecor;l  w'i'der  luacket  before  part  o*'  be . 

)  cal3  the  cjr.terts  of  the  second  order  bracket  as 
"pas  r  *  .■  e  V  e  r  l  -p,  h r as  e '* ,  ar  d  exit. 


Ho^t  S»  (this  routine  is  designed  tc  recognize  noun- 
phrases  resultant  froE  action  noEinalizatiors) . 

1)  is  WO’RD  isusediately  preceeded  "by  a  deictic?  if 
yea,  then  open  second  order  bracket  before  the 
deictic,  and  go  to  3). 

2)  open  second  order  bracket  before  WORD, 

3)  is  #OHD  iffiffiediateiy  follovyed  by  if  no,  then 

close  the  second  order  bracket  after  the  WORD,  and  go 
to  5). 

4)  find  the  last  noun  followir^g  WORP,  before  crossing 
any  verbs,  prepositions  or  adverbs,  and  close  the 
second  order  bracket  after  such  noun. 

5)  call  the  contents  of  the  second  order  bracket  as 
"action  nominal izat ion"  and  set  number  marker  to 
singular, 

6)  if  the  first  noun  in  the  phrase  is  a  nominal izat ion 

of  a  transitive  verb,  then  set  marker  to  "transitive”, 
and  exit. 

7)  set  marker  "intransitive",  and  exit. 

Rout  C .  (this  routire  recognizes  prepositional  phrases  and 
assigns  them  to  one  —  or  more —  of  the  following  categories: 
adverbial,  post-nominal  modifier,  and  agent). 

l)  open  first  order  bracket  before  WOHP;  find  first 

noun  following  WORD  ( ignorxng  everything).  Is  thi? 
noun  followed  by  other(s)  before  crossing  any  verbs, 
prepositions,  or  adverbs?  If  yes,  then  close  bracket 
after  the  last  one  of  such  nouns;  if  no,  then  close 
bracket  after  the  first  noun  located. 


2) 

is 

the  last  noun  in 

the  first  order  bracket 

a  tnember 

of 

noun  subclass  1? 

if  no ,  go  to  € ) . 

3) 

is 

WORt.  isaned lately 

followed  by  a  deictic? 

if  yes, 

then  go  to  6'/, 

4)  is  ifflinediately  preceeded  ty  a  noun?  If  yes, 

then  mark  category  as  '‘pOE t-nominal  modifier”  and 

exit , 

5)  Tsark  category  ao  ” adverbial"  and  exit* 

6)  is  WO^r.  "by"'’  if  no,  then  go  to  11). 

7)  is  W07I;  followed  (ignoring  deictic)  by  a  nominalised 
noun?  if  no  then,  go  to  9). 

S)  mark  category  as  "agent";  mark  number  as  "sing>j(lar" 
and  exit. 

9)  is  WORD  preceeded  by  a  verb  of  subclass  2  that  is 
part  of  a  bracketed  passive  ver^>-phrase?  if  no, 
then  go  to  li ) . 

9i)  IS  WORD  immediately  preceeded  by  a  bracketed  agent'’ 
if  yes,  then  ro  to  14). 

10)  mark  category  as  "agent";  mark  number  ac  equal  to 
that  of  last  noun  in  the  first  order  bracket;  exit. 

11)  is  WCRf  a  member  of  preposition  subclass  I*?"  if  yes, 
then  mark  catek-ory  as  "adverbial",  and  exit. 

12)  IS  WO^L  preceeded  (anywhere  in  the  sentence)  by  any 
verb  or  any  r.our-phrase  containing  action 

nominal  izat  1C n''  if  no,  14). 

I<)  mark  category  as  "adverbial"  and  exit  with  the 

:'entence;  alrc  create  duplicate  of  the  sentence  marke 


I' 


with  the  last  WOTD  prcces3eai  place  duplicate 
ssateace  ir.  pushriowr.  stcra^e  fcr  proeeasir.^  to 
start  at  Rout  n;le  il'. 

14)  IP  WCRE  immediately  preceedea  by  a  r.our.  that  is 
not  an  action  rominaliaaticn'’  if  no,  then  go 


15 


161) 

17) 

15) 


20 


) 


i  ^ 

£  ■-;  *  / 


'i) 


21) 


to  22. 

is  the  last  noun  in  the  first  order  bracket  a 
member  of  rioun  subclass  2?  if  r.c,  then  go  to  17). 
is  the  noun  precsedinr  WORE  a  member  cf  ncur.  sub¬ 
class  2'’  if  no,  then  go  to  22). 
go  to  21), 


is  the  noun  preceeding  WORD  a  member  of  noun 
subclass  2?  if  yes,  then  go  to  22). 
is  WORD  immediately  preceeded  by  a  fir*t  order 
bracket,  the  last  noun  of  which  is  a  member  of 
noun  subclass  4?  if  yea,  then  go  to  22). 
is  WORD  immediately  preceeded  by  a  first  order 
bracket  the  last  noun  cf  which  is  not  inflected 
with  an  “s"?  if  no,  then  go  to  21). 
is  WORD  immediately  preceeded  by  a  noun  that  is 
in  a  second  order  bracket,  and  i-  it  ir  turn 
preceeded  ir.  "he  second  order  bracket  by  a 
deictic'’  if  r  o,  tnen  -jo  to  22). 


go  to  21). 

is  the  rcur.  that  preceedt  ir  turn  preceeded 

(ignoring  adjectives)  by  a  deictic*’  if  no,  tier. 


go  to  22 )  . 

mark  category  ao  "pcst-nominal  modifier" 
the  .entence.  )f  A'O^D  Ir¬ 


an 


t  h  e  r. 


exit  with 


M  V  '  -  »• 


2^  ; 


OA  \ 


Zl'CCQ:  e., 


-'  ’  ClI'  '-■ 


Create  I'-rl  icate  or.'  t.he  --er.te.  .‘fe  ■  -  ' 

*^.0’^  **cv‘‘  t" -■  ?? r’  'i"* r " I.  i a  t  ^  i  i-* 

wit':  the  la  t 

;i  n  p'lr-'' iowT-  ■•f.nr-a-''©  f'-r-  r  ’  .ve  • 

c;i  '..  .  -v  J  u  t  f  j  4 

i  c  17,"';^*^',  1  j  r,  o  4 

•.*  ’  3  p  ^  X  C  rX  ^  ^  X  6  ‘  ^  A*^  ^ 

and  exit. 

mark  pentenoe  "relect!  .:ot  ct  an;.-  ner'-nte  ;  <niT: 
/roi’y”  ana  exit. 


2t')  ir  WO'T)  itmediatel y  preteede  i  by  a  ver  .  tKa"' 


26) 


0’^  ) 
28) 


?6X 


meraber  of  verb  mbclasr; 


.'e 


is  'AORT;  preceeded  (ip*;oringt  everytb.ir;-  ''ut  a  :er, 
passive  '.^srl'^phrases  ,  ar.d  actior,  j  oitir  a'l  i^at  i:.>- 
of  transitive  v  rb.s)  by  a  passive  verb-phrase  '■■ 
an  action  nomir-alination  of  a  trarir,itive  verb*’ 
if  yes,  then  go  to  28). 
go  to  ']?.), 

is  the  last  nonn  in  the  first  order  bracket  '• 


reniber  of  nouT;  rubcla: 


to 

1-  the  la-t  -.oar.  in  the 
rerber  c  ''  nonj;  njbclar.' 
tr  '1  '  . 

3n  v/l^:  fp  i  owe  i  rv  a  ie  i 


or 


^  ? 


ve . 


•-  e- 


f  1 


l? 


ler 


if  ver. 


cracn e  : 
men  n 


it'  yer,  :;-c 


to 


30) 

is 

the  last  noun 

in  the 

first 

order 

bracket 

inflected  with  an 

"s"? 

if  no 

,  then 

go  to  3?) . 

31) 

mark  category  as 

"a  ?nt" 

and 

mark  number  as  that 

of 

the  last  noun 

ir.  the 

first 

order 

bracket;  exit. 

3?) 

go 

to  23)  . 

Pass 

part  one  (process  from  left  to  right,  starting  b*  the 
first  word  of  the  sentence). 

1)  is  there  a  nominal ized  noun-phrase  in  the  sen¬ 
tence?  if  no,  then  go  to  part  two. 

2)  open  a  third  order  bracket  before  the  nomlnallzed 
noun-phrase . 

3)  is  the  action  nominal izat ion  that  of  a  transitive 
verb?  if  no,  then  go  to  6). 

4)  close  third  order  bracket  after  the  action 
nominal izat ion  noun-phrase  (ignoring  any  con¬ 
tinuous  string  of  first  order  brackets). 

5)  starting  processing  at  the  end  of  the  third  order 
bracket  just  created,  go  to  1). 

6)  close  the  third  order  bracket  after  the  action 
nominal izat ion  (ignoring  any  continuous  chain 
of  first  order  brackets,  except  those  of  the 
category  "agent”). 

7)  go  to  5 ) . 

part  two  (proceed  same  as  in  part  one. ) 

8)  is  there  a  passive  verb-phrase  in  the  sentence? 
if  no,  then  exit. 


\J  ) 

ii; 


X*  d.  i 


ote: 


Pass  4,. 
^'ote^ 


It  precee'ie-i  (igi.crir.f^  adverb,;  ty  any 

unbracjcetea  if  no,  then  exit, 

open  ..econi  o;  ..ei*  bracket  after  euc.-*  a’^;  iten. 
clore  .;ecGna  orcer  bracket-  leici’e  t-.e  la-?t  iter:. 


<a  f 


10  ntill 


bi-acite  t  e 


not  a?';  adverb. 


r.ark  brf*c’''ct  pacri'/e  .no,: n-pbra" e  ,  and  exi^n 
All  rejecteii  .sentences  are  immediately  output, 
bypairn--.  *r.r  «•.  y  further  p.!’oces-?ir:.';.  The  punhdowr 
.storage  i  ■  r.ot  emptied  untill  the  proceo.-=fing  of 
the  sentence  under  consideration  is  terminated, 
r-etransformationn . 


In  the  follo'A'ing  section,  an  .abbreviated  notatio 
is  used  whore  key  is  given  belcw. 


The  term  "free"  means  that  the  item  in  question 
i.s  not  inside  any  brackets.  In  the  case  of  an 
"agent",  it  means  that  the  ager.tive  preposit¬ 
ional  phra.se  i.'^  not  in.side  a  third  order  bracket 
(1),  (2),  (3)t  mean  the  string  contained  i.n  a 
firs'^,  second  or  tliird  order  bracket. 

"locc"  means  a  post  ncminnl  modifier  prepo.sit- 
ior.al  phrase.  'T-Jas  mear.:  tne  pas-i/e  verb- 
phrase  . 

"T  mear.v'  any  noun-phrase;  '■P-”d  mean.n  a  nomi- 


nal ize 

'■]  noun 

rhrase  (with  possible  indication.'; 

of  t;;e 

f  y-t  O  >a  1 ' 

'V  A  L 

idivity  of  the  source  verb). 

-ii"—  /  n 

me -n  n: 

a  noun-phrare  c-o.ntair.in^  a  passive 

:  ,  ■  e  — 

"  ;  ^  a  : 

■  -iifier. 

e  — 


A  portior.  of  the  Ftor-a.^e  u.r:ed  ir  the  de  trar  s 
r.aticr.al  secticn  oi’  the  prograrf  corn-ti;  of  .-ex-er. 
separate  sections,  labeled  ruccemvely  ar  /f/aft, 


/ l/af i ,  /5/aft ,,.,./ 6/af t . 
r.ames  are  referercer  to  the 


-efererce  to 

reared  sections  cf  the 


machine's  storage. 

This  pas®  recogriges  the  specific  transformations 
that  have  beer  performea  or  the  object  sentence, 
and  on  the  bases  of  such  infornatior  will  attempt 
kernel izing  the  sentence.  The  Passive  Te-tranc- 
formatior.  will  be  attempted  first,  in  every  case; 
the  two  nomiralizations  will  be  attempted  next, 
and  finally  the  I'oco. 

In  any  stage  of  itc  decomposition,  the  sentence 
will  follow  the  above  order.  If,  havir g  attempted 
all  four  de-transformations ,  rone  of  them  apply, 
the  sentence  is  assumed  to  be  a  kernel  and  will  be 
placed  on  the  output. 

Pre-Detrans formation  Diagnostics 

1)  is  there  in  the  sentence  a  (2)  marked  "^T-Pas"? 
if  yes,  go  to  the  Passive  Pc-transf ormation, 

2)  is  there  in  the  sentence  a  (2)  marked  ”?«P-Nd"? 
il  yes,  go  to  the  *'ominalization  Te-transfor- 
mat i on . 

3)  if  there  in  the  sentence  a  (2)  marked  "3T^--''VA"T 
if  yes,  go  to  the  verb/Adj-ed  I)e-tran3''’ormation. 

4)  is  there  in  the  sentence  a  (l)  marked  "Moco”? 
if  ,''€s,  go  to  the  Foco  De-transformation. 
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5)  output  the  sentence  and  return  to  Overall  Oontrol. 

Passive  Detransforaatlon 

1)  are  there  any  adverbs  inmediately  after  the  begin- 
r.if'g  of  the  sentence'?  if  yes,  move  them  to  /O/aft. 

2)  mcvg  first  "P  following  the  beginning  of  the  sentence, 
and  all  the  (3)  cr  unbroken  string  of  ^'ocos  fol¬ 
lowing  it,  to  /4/aft. 

}.)  are  there  any  prepositional  phrases  or  adverbs 

following  the  item  last  noved?  if  yes,  move  them 
to  /l/aft. 

4)  move  ''.'T-Pas  to  /3/sft. 

")  are  there  any  adverbs  and/or  prepositional  phrases 

not  equ.  free  Agents,  following  the  if  yes, 

move  them  to  /5/aft. 

6)  is  there  a  free  Agent?  if  yes,  move  what  follows 
“by”  in  the  Agent,  any  unbrokei":  strir.g  of  I^ocos, 
or  the  (3)  it  contains,  to  /2/aft,  if  no  free 
Agent  found,  move  X  to  /2/aft;  go  to  8). 

7)  are  there  any  unmoved  items  following  the  free 
Agent?  if  yeSf  move  them  to  /6/aft. 

8)  do  'IT  Morphographemics . 

9)  delete  all  indicator  codes  marking  items  as  Agent, 
^/P-Pas  s ,  NP-Pae . 

10)  mark  history 

11)  convert  and  exit. 

Passive  As  Frenominal  Modifier  Petrans format  ion 

1)  move  the  fp  and  any  unbroken  string  of  Mocos  fol» 
Inwlrg  it  tc  Working  Storage. 

2)  replace  moved  string  by  “X”  in  Die  Matrix  string. 
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3) 

4) 


>-  / 


6) 


if  is  preceded  by  a  preposition,  &-■ 
indicator  code  of  the  prep,  to  the  irdj 
push  down  the  Matrix  string;. 


code  of  "X*^. 


move  X  to  /0/aft. 

is  there  a  deictic  at  the  head  of  the  if 

yes,  move  it  to  /2/aft. 

is  there  an  adverb  in  the  phrase?  if  yes,  move  it  to 


/4/aft . 

7)  move  the  verb/adjective  to  /l/aft. 

8)  move  noun  and  any  following  string  of  Mocos  to  /3/aft 

9)  delete  all  but  the  Tf'oco  bracket  information. 

10}  mark  history. 

1l)  convert  and  exit  to  Mocos. 
ansit Ive  Xomlnalization  uetransformat ion. 

l)  move  the  XP->’d  and  the  rest  of  the  (3)  if  there  is  one 


to  Working  Storage. 

2)  replace  the  moved  string  by  "X”  in  the  T^atrix  string, 
if  "X"  is  preceded  b;/  a  preposition  in  the  Matrix 
string,  then  move  the  indicode  of  the  preposition  to 
the  indicode  of  "X”. 


3)  push  down  the  ?4atrix  string. 

4)  move  the  -ed  verbal  form  of  the  fd  noun  to  /l/aft. 

5)  if  there  an  "of*  following  the  Nd  noun?  if  no,  move 
"X"  to  /2/aft;  go  to  7). 

6)  move  the  noun  that  follows  "of",  the  deictic  that  pre 
cedes  that  noun  (if  f”.ch  exists)  and  any  unbroken 
string  of  Mocos  following  the  noun  to  /2/aft. 

7)  is  there  an  Agent  following  the  moved  items?  if  no, 


move  ”X'”  to  /o/aft;  qo  to  9). 

move  contents  cf  A,gent  t^racket  that  fellow  **by**,  and 
ary  unbroken  string  of  f'oco:-  following’  that,  tc  /C/aft 
9)  move  any  anmov-iit  prepositional  -'hrare^  tc  /'V'aft. 

1C)  delete  in  /O/aft  all  information  marking  Item,  a;:  agar 

11)  delete  throughout  any  inf orTnatior  Biarkir.iS:  itemn  as  a 
nominal izat ion* 

12)  mark  history. 

13)  convert  and  exit  to  Focos. 

Intransitive  l^omlnalizatlon  Betrar.sf  or  mat  ion. 

1)  through  3)  ±b  same  as  transitive  norriinalization  detrans. 

4)  move  ~6d  verb  form  of  T^cS  noun  to  /l/aft. 

5)  is  "of"  immediately  following  *’d  xnoun?  if  no,  move 
"X"  to  /o/aft;  go  to  7). 

6)  move  deictic  following  "of"  (if  exists),  noun  followin 
it,  and  any  continuous  string  of  t'oeos  following  the 
noun  to  /O/a^r, 

7)  move  any  leftover  (1)3  (if  exist)  to  /2/aft. 

8)  delete  throughout  any  markings  of  NP~Tid  or  (3). 

9)  mark  history. 

10)  convert  and  exit  tc  f'oeo. 

Moco  Detrans formation 


1) 

move 

^'oco  to  Working  Storage. 

2) 

push 

down  the  Matrix  string. 

3) 

move 

"X"  to  /C/aft. 

4) 

move 

"is"  to  position  /i/aft. 

5) 

move 

r^’oeo  tc  /2/aft. 

6) 

delete  all  markings  of  brackets. 

7)  mark  history. 

8)  convert  and  exit. 

VP  Vorohograohemics  Hotitlrte 

find  part  of  be  (p.o.b.)  prec,  V-ed,  ignoring  adverse 
only. 


a) 

is 

p.o.b. 

equ.  "ie",  "are"?  if  yes, 

delete  the  -ed; 

go 

to  A) . 

•Nf  / 

is 

p.o.b* 

equ.  "was",  "were"?  if  yes 

■ ,  go  to  P) . 

c) 

is 

^  •  O  «  w  * 

equ.  "be"?  if  yes,  delete 

n  0  0  Q  X  .t” 

d) 

is 

p.o.b. 

equ,  "been"?  if  no,  go  to 

-  /  * 

e) 

find  part 

of  have  (p.o.h. ) . 

f) 

is 

p.o.h. 

equ.  "has"?  If  yes,  go  to 

Ai. 

g) 

is 

p.o.h. 

equ,  "had"?  if  yes,  go  to 

B). 

h) 

Is 

p.o.h. 

preceded  (ignoring  adverbs 

only)  by  a  modal'’ 

if  yes,  go  to  "B) . 
i)  go  to  A-^, 

a)  if  \T~Pas  was  marked  plur.,  substitute  stem  form  for 


verb,  if  it  was  sing,,  then  substitute  the  plus  s  fortt; 
then  go  to  P) , 

A^)  if  VP  was  marked  plural,  change  "has”  or  "have"  to  nave 
if  sing.,  change  to  "has",  then  go  to  P) . 

?)  delete  part  of  be.  move  up  the  rest  of  the  sentence  to 
close  the  gap.  go  to  De-transform  diagnostics. 

7)  a)  replace  V-ed  by  V-ing. 

t)  is  p.o.b.  equ.  "is",  "are"?  if  yes,  is  the  'AF  sin 
if  yes,  replace  p.o.b.  by  "is",  otherwise  by  "are" 
go  tc  ?). 

cj  18  p.o.b.  equ.  "was",  "were"?  if  yes,  is  the  vp 
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sir.g^?  if  ys-5,  replsce  p.a.t.  by  "war-",  cth 
by  "were";  go  tc  b). 

d)  is  p.cbb*  eq'i.  “be"'’  if  yes,  go  to  ?}, 

e)  find  p.o.  h.  preceedirg  the  p.o.b.  ignoring 


adverbs 


f) 

g) 

h) 


la  p.o.  h. 
1 ?  p.o.  n . 
ffiodal?  if 
go  to  At) . 


equ.  "had"?  if  ye®,  go  to  B). 
preceedeo  (ignoring  adverbs  'Only) 
ye? ,  go  t 0  B) , 


erwise 


by  a 


Appendix  D, 


Otieratinjg  I'ro »e1'’.iren  of  the  Sample 
Kernel izatisn  ^out  me 


The  Sample  Kernelization  Routine  is  to  te  rur:  an.jer 
the  IBSYS  Basic  -or.itor  Ir.  the  Somnisrcial  Trar,:'l  at-. '•  .-.y  te- 


on  the  IB?.'  709  computer. 

System  setup  proced’ore  is  standard  I^3YS;  the  inp-Jt 
tape  (syslnl)  is  to  contain  the  control  cards,  the 

binary  deck  of  the  program,  and  the  lexicon.  The  corpir'  i 
mounted  on  a  special  input  unit  (sysuti). 

If  termination  of  the  program  is  .desired  after  pro¬ 
cessing  the  available  corpus,  then  pannel  key  35  is  to  be 
pressed  down  sontetime  after  the  start  of  the  prcg’-am.  If 
key  is  not  depressed,  program  will  halt  awaiting  new  corpn 
to  be  mounted.  Restart  then  can  be  achieved  by  pushing  th 
S-i^art  button. 

The  depression  of  keys  31  through  34  will  produce  an 
expansion  of  the  output  to  include  intermediate  dumpc  of 
working  storages  and  various  internal  diagnostics  of  the 
program.  With  the  above  keys  up,  these  i iagno."',  t  ic  pro- 
C3d^”'as  are  bypassed. 

The  output  is  unblocked,  to  be  printed  or,  ar  T?*'  it'i 
with  a  132  position  printer.  The  output  tape  i.:  terminate 
by  three  end-of-f lies . 


rhe  program  au  wOmatlcall3r  Aewindn  all  tapes  except  the 


system  tape. 


i 

i 


Note:  Appendices  E,  F,  and  6  are  machine  listings  and  are 


attached  as  such. 


il 


Table  II 


.  e  re." 


r.  ance 


everal  s  et;-  cf  .--.i :  ec* . 


was  used  '.o  sUfeTijej-.*;  answer: 


wc  qu  er  1: 1  or 


1)  How  loes  the  inf or-siat Ion  content  of  ar.  original  Erglu-n 
Bentence  compare  with  that  of  its  kernel  ized  forn'.'’ 

2)  How  well  would  researchers  be  able  to  read  printout*^-  frorr 
such  a  data— analy K is  pi-cgram? 


With  regard  to  the  first  quenticr,  several  tes-ts  (I-IV) 
were  run  on  groups  of  "naive"  subjects  (not  acquainted  with 
lingiiistics  or  kernelizat ion)  and  on  several  project  staff 
members.  It  was  decided  that  analysis  of  any  changes  in  the 
information  content  of  a  sentence  during  the  kernelizat ion 
process  requires  thorough  study  by  logicians, 

Concerning  the  question  of  the  "readability"  of  proposed 
printout  foi'mats,  three  forms  were  compared  (Test  V):  a  form 
in  which  an  "anBwer"-£entence  printout  would  be  in  regulai- 
English,  one  in  which  the  printout  would  consist  of  sentences 
in  kernelized  forms  but  with  any  syntactic  ambiguities  re¬ 
solved  (i.e.,  only  one  kernelizat ion  printed  out  for  each 
sentence),  and  a  form  in  which  all  possible  kernelization-in- 
terpretations  of  any  one  sentence  were  printed  out  (leaving 
the  research  to  resolve  the  ambiguities),  leaoe  Corps  volun¬ 
teers  undergoing  training  at  Indiana  University  were  tiiO 
subjects,  being  requested  to  read  a  set  of  four  sentences  in 
printout  form,  and  answer  questions  concerning  their  content. 

The  results  shewed  no  significant  difference  between 


the  coinprehenaibility  of  English  and  ambi^ity— resolved 
kernelized  forma;  however,  comprehension  the  ambiguous 
kernelized  foriPb  was  extremely  lovr,  subjects  often  choosing 
the  incorrect  ambiguity-resolution  form. 

The  prime  conclusions  and  recommendations  from  this 
phase  of  psychological  testing  were* 

1)  It  13  i-redicted  that  there  will  be  a  problem,  if 
such  a  program  is  put  into  use,  of  acquainting  researchers 
with  the  process  of  reading  printouts  in  kernelized  form 
well  enough  to  be  able  to  "reverse”  it  in  their  minds.  For 
this  purpose  an  extensive  but  simple  and  concise  syllabus 
will  be  needed. 

2)  In  reading  kernelized  printouts,  inference  will  be 
a  problem.  In  some  cases  it  is  easier  to  infer  information 
not  explicitly  contained  in  the  printouts  —  when  such  in¬ 
ferences  would  not  be  made  from  the  original  English  version 

3)  The  presentation  of  multiple  versions  of  ambiguous 
structures,  i.e.,  kernelizing  a  sentence  once  for  each  re¬ 
solution  or  combination  of  resolutions  of  syntactic  ambi¬ 
guities  possible,  puts  an  intolerable  burden  on  the  reader. 

i)  in  general,  then,  full  kernelization  would  seem 
to  be  undesirable  for  einy  ordinary  data-retrieval  purposes. 


’’JC' 


or 


Ths  passages  below  consist  of  irsdividual  sentences  from 
a  paragraph  of  a  semi-tachnical  book.  Your  task  will  be  to 
read  tha  passages  and  answer  several  multiple-choice  questior, 
concerning  their  content.  This  is  not  a  test  of  your  ability 
to  coffix^rehend.  Tha  test,  as  will  be  explained  later,  is 
designed  to  explore  the  information  content  in  the  passages 
themselves,  and,  I  repeat,  not  your  ability  to  comprehend  or 
extract  such  information. 

For  each  paragraph  of  listed  sentences  there  is  a  group 
of  multiple-choice  questions.  Each  question  is  limited  to  a 
single  sentence,  but  there  is  not  necessarily  an  equal  number 
of  questions  about  each  sentence  —  some  may  have  three  ques¬ 
tions  about  their  content  whereas  others  may  have  only  one. 

You  will  be  allowed  to  refer  to  the  sentences  while 
answering  the  questions.  Please  don't  feel  you  need  to  hurry 
—  give  each  question  as  much  consideration  as  you  feel  neces 
sary . 

Record  your  answers  on  the  answer  sheet  provided,  by 
circling  the  letter  of  what  you  feel  is  the  correct  answer. 
Please  answer  all  the  questions,  even  if  you  must  guess.  If 
you  have  any  questions  concerning  these  instructions,  please 
ask  them  now  before  you  begin. 


^Regular  Test” 


i 

A.  It  would  be  outaide  the  scope  of  this  book  to  discuss 
Ptolemy’s  elaborate  attempt  to  describe  the  complicated 
movements  of  the  seven  planets. 

b.  Briefly,  taking  the  earth  as  the  center  of  the  universe 
he  explained  the  heavenly  pnenomena  visible  to  the  nakec  eye 

C.  He  also  forecast  the  position  of  the  sun,  moon,  ana 
planet;  at  any  given  time  with  fair  accuracy. 

D.  The  unreliability  of  his  planetary  theories  came  to 
light  only  when  more  exact  instruments  were  devised,  a 
development  which  took  place  long  before  the  invention  of 
the  telescope. 


Instructions  for  “Kernelized”  Test 

The  passages  below  consist  of  individual  sentences  from 
a  paragraph  of  a  serai-technical  book.  Their  strange  form  ik 
a  new  type  of  grammar  which  we  are  testing.  Your  task  will 
be  to  read  the  passages  end  answer  several  multiple-choice 
questions  concerning  their  content.  This  is  not  a  test  ot 
your  ability  to  comprehend.  The  test,  as  will  be  explained 
later,  is  desig'^ed  to  explore  the  information  content  in  the 
passages  themselves,  and,  I  repeat,  not  your  ability  to  com¬ 
prehend  or  extract  such  information. 

Since  we  have  broken  the  sentences  up  into  smaller  one;  , 
they  are  interrelated  in  ways  it  is  difficult  to  show.  To 
I'.olve  this  problem,  these  relationships  are  expressed  in 
either  of  two  ways.  Some  interrelationships  are  denoted  oy 
a  symbol  (such  as  "X”),  which  is  defined  at  the  bottom  of  the 
list.  This  symbol  refers  to  one  of  the  other  sentences  whicn 
could  be  inserted  (for  example,  as  a  clause  or  prepositional 
phrase)  in  place  of  the  symbol.  For  example: 

(K1)  Johnj^  went  to  work  for  X, 

(K2)  John^  earns  money. 

Where  X  =  K2. 

Phis  is  a  "break  up”  of  the  sentence:  "John  went  to  work  to 
earn  money." 

The  second  method  of  showing  an  interrelationship  con¬ 
cerns  the  use  of  a  subscript.  If  a  word  or  set  of  words 
wn^ch  appear  in  different  "parts” 


of  a  broken-up  .sentence 


refer  to  tne  ;3ame  orecif ic  thin^,  this  is  (lenoceo  oy  ruearu. 
of  a  subscript  attached  to  each  word;  e.g.',  "John”  in  both 
nentence— pur ts  above  refer  to  the  same  "John”,  ner.ce  both 
nave  a  similar  aobscript 

For  each  list  oi  sentence-par tc  there  is  a  group  of 
mul tiple-cnoice  questions.  Each  question  is  limited  to  a 
single  sentence,  but  t.-.ere  is  not  necessarily  an  equal 
number  of  questions  about  each  total  sentence  —  some  may 
have  three  que.;tio.is  about  thei;  content  whereas  others 
may  have  only  one. 

'^ou  will  be  allowed  to  refer  to  the  sentences  while 
answering  the  quectioris.  Plea::e  don’t  feel  you  need  to 
nurry  —  give  each  question  as  mucn  con.sideration  .as  you 
feel  necessary. 

Filecord  your  answers  on  the  answer  sheet  provided,  by 
circling  the  "etter  of  what  you  ‘'eel  i.s  the  correct  answer. 
Please  answer  all  the  questions,  even  if  you  must  guess. 

If  you  have  any  questions  concerning  these  instructions.. 


please  ask  them  now  before  you  begin. 


"Keraeiizeg" 


A  w 


( K  1 ) 
■  K?) 
(  K'  ; 

(K'5) 

CK6) 


(p:i) 

(K?) 

(Ki) 

{K4) 

(K^.) 


Tfixy  book  na?-  a  bcopej^. 

X  wociia  oe  outside  a  scopej^.  ‘ 

One  aiscuijse.. 

PteleiT/y  at  temp  tea  2  an  elaborate  way. 

Ptolemy  aescriLen  W, 

Tne  seven  planets  move  in  a  complicated  way. 

Where  X  =  K3,  Y  =  K4,  Z  =  K5 1  Vf  = 

We  describe  X  oriefly. 

Ptolemy  explained  heavenly  phenomena,  by  meanc  o. 
Heavenly  phenomena j  are  visible  to  the  nakea  eye. 
Ptolemy  took  the  earth  as  a  centerj^. 

The  universe  ha.s  a  centerj^. 

Where  X  -  K2,  Y  =  K4 


(K1)  Ptolemy  also  forecast  X  fairly  accurately, 

(K?a)  Tne  sun  is  in  a  position  at  any  given  time. 
(K2b)  The  moon  is  in  a  position  at  any  given  time. 
(K2c)  The  planets  are  in  positions  at  any  given  time. 
Where  X  =  K2a.  K‘2b,  K2c,  Y  =  K3 


(K1)  X  came  to  light  only  at  a  time^ 

(K?)  Planetary  theoriesj^  were  unreliable. 

(KO  Ptolemy  had  planetary  theories.. 

(X4)  Horaeone  devised  more  exact  instruments  at  a  time 

0 

(Kb)  Y  is  a  devel onment  . 

ro 


a  rieveiopmentjjj  tooK  place  lon^:  before  iime^^. 

(K?)  lomeone  ;n/entea  the  telecoope  at,  tirae^. 

Wiiere  X  i;2,  Y  ■-  K4,  2  :=  ?:? 

Questions 

1 .  Ptolemy 

a.  cor.:  laec-  the  earth  ar  the  center  of  the  ariiverre. 

b.  said  nothin'  of  visible  heavenly  pnenomena. 

c.  wan  concernevi  with  how  far  the  eye  could  jee. 

d.  had  ;^ood  i r.r  crument:.  to  work  with. 

2.  Ptolemy ’n  planetary  theories 

a.  were  trustworthy. 

b.  were  proposed  after  the  invention  of  exact  instrurne 

c.  were  unreliable. 

a,  were  proved  by  the  tele -cope. 

3.  Ptolemy  had  tair  accuracy 

a.  in  devisinfj  o b-iervational  instruments. 

b.  .in  the  scope  of  hi.s  book. 

c.  ir  predxCtin^T  the  positions  of  the  sun,  moon,  anc  p 
.1.  ir,  :  inoinr  the  center  of  the  earth. 

4  .  The  abo  ve  pasr.a;'e 

a.  speaks  of  the  nature  of  light. 

n.  tells  how  Ptolemy  explained  the  light  from  star. . 

c.  has  an  elaboi'ate  rcope. 

a.  canr.ot  dir.cua.-  Ptolemy's  whole  theory. 


Ptoiemj- 


a.  could  forecast  the  posit io!.  of  tne  -us  a*  a 
particular  time. 

fc.  irvented  the  telescope. 

c.  wrote  the  took  from  which  the  pacca^es  are  talver;. 

ft  iS  •rftw^Tr  ft  Y  ft h  r-' c  -r*' t  “nft -r 
V4»  W  ^  ^  j  c-^dww 

o .  eniy  ar  t^esp-t-e-d-  ^-o- 

a.  write  a  book  in  an  elaborate  way. 

b.  describe  the  planetary  movement. 

c.  oxtend  his  scope  by  a  discussion. 

d.  develop  an  elaborate  telescope. 

7.  I’tolemy's  planetary  theories 

a.  involved  a  theory  of  light. 

b,  were  proved  unreliable  only  by  the  invention  of  the 
telescope. 

c,  were  included  in  the  scope  of  his  book. 

d.  were  proved  unreliable  by  the  invention  of  more 
exact  instruments. 

8.  The  universe,  according  to  Ptolemy, 

a.  is  visiMe  to  the  naked  eye. 

b.  has  a  huge  scope. 

c.  has  the  sun  at  its  center. 

d.  has  the  earth  at  its  center. 


h.  occurred  after  Ptole®y*s  theories  had  been  proved 
unreliable. 


c.  'be^ar;  tbe  rrocess  of  developing  more  exact 

i  rst  raraent;"  . 

d.  spawned  Ptolemy's  planetary  theories. 


1.  Ptolemy  attempted  to 
_  a.  write  a_  Dook_  ir.  _an 

(a)  b.  aescribe  the  planetary  movement. 

c.  exte’;d  tis  scope  by  a  discussion. 

d.  develop  an  elaborate  telescope. 


2.  The  above  passage 

a.  speaks  of  the  nature  of  light. 

b.  tells  how  Ptolemy  explained  the  light  from  stars. 

c.  has  an  elaborate  scope. 

(X)  a.  cannot  discuss  Ptolemy's  whole  thecry. 


II.  1,  Ptolemy 

(X)  a.  considers  the  earth  as  the  center  of  the  universe, 
b.  said  nothing  of  visible  heavenly  phenomena. 

6.  wm  far  eye  e^i4  saa. 

d,  had  good  instruments  to  work  with. 

2.  The  universe,  according  to  Ptolemy, 

a.  is  visible  to  the  naked  eye. 

b.  has  a  huge  scope. 

c.  has  the  sun  at  its  center. 

(X)  d.  has  the  earth  at  its  center. 


III. 


1.  Ptolemy 


(X)  a.  could  forecast  the  position  of  the  sun 
at  a  particular  time. 

b.  inverted  the  telescope. 

c.  wrote  the  book  from  which  one  passages 
are  taker. 

d.  devised  very  exact  instruments. 

2.  Ptolemy  had  fair  accuracy 

a.  in  devising  observational  instruments. 

b.  in  the  scope  of  his  book. 

(X)  c.  in  predicting  the  positions  of  the  sun, 
moon,  and  planets. 

d.  in  finding  the  center  of  the  earth, 

IV.  1,  The  invention  of  the  telescope 

a.  enabled  Ptolemy  to  forecast  heavenly  phenomena. 

(X)  b.  occurred  after  Ptolemy* s  theories  had  been 
proved  unreliable. 

c.  began  the  process  of  developing  more  exact 
instruments . 

d.  spawned  Ptolemy’s  planetary  theories. 

2.  Ptolemy's  planetary  theories 

a.  were  trustworthy. 

b.  were  proposed  after  the  invention  of  exact 
instruments . 

(X)  c.  were  unreliable. 

d.  were  proved  by  the  telescope. 

3.  Ptolemy's  planetary  theories 

a.  involved  a  theory  of  light. 

b.  were  proved  unreliable  only  by  the  invention 
of  the  telescope. 


c.  were  included  in  the  scope  of  ins  tcck 

d.  were  proved  unreliable  by  tne  invent io 
of  more  exact  instrumer ts . 


Ter-t  of  Information  Stability 


We  are  attempting  to  assess  the  "informational 
stability*  of  any  text  as  it  passes  from  original  English 
to  its  kernelized  version.  Listed  below  are  several 
kernelized  sentences:  your  task  will  be  to  attempt  a 
"reconstruction”  of  what  you  feel  must  have  been  the 
original  sentence  from  which  the  kernels  are  drawn. 

Taking  the  kernels  which  compose  a  sentence,  your 
task  will  be  to  "build”  them  again  into  a  readable  Engli.-^h 
sentence  such  as  one  might  find  in  any  written  material. 
Where  you  can,  try  to  use  the  vocabulary  contained  in  the 
kernels  (however,  form  may  be  altered:  e.g.,  a  verb  from 
a  kernel  may  fit  most  appropriately  into  a  sentence  as  aui 
inf init ive— ^~a  "reverse  transformation”  so  to  speak).  In 
other  words,  try  to  reconstruct  what  you  feel  is  the 
original  sentence  from  which  the  kernels  were  drawn. 

On  a  separate  sheet,  please  note  the  number  of  the 
kernelized  sentence  which  you  are  "reconstructing"  and 
write  out  your  reconstruction.  Please  do  not  confer 
with  others  concerning  the  test.  If  you  have  any  questions, 
please  feel  free  to  ask  the  examiner.  When  you  have 
finished,  if  you  have  any  comments  concerning  the  test 
(e.g.,  was  it  unclear  or  misleading  in  parts?),  please 
list  them  at  the  bottom  of  your  last  answer  sheet. 


1st  passaget 

(Kl)  X  came  to  light  only  at  a  time.. 

(K?)  Flaretary  theoriesj^  were  unreliable. 

(K3)  Ptolemy  had  planetary  theories^^. 

(K4)  Someone  devised  mere  exact  insti-ument s  at  a  time^. 

tj 

(K5)  Y  13  a  developmentjjj. 

(K6)  A  developmer.tjj,  took  place  long  before  time^. 

(K7)  Some  ore  invented  the  telescope  at  time^. 

Tfcnere  X  =  Y  .. 

2nd  passage; 

(V^)  Something  ionizes  some  atoms,  because  of  X. 

J 

(X2)  Atmospheric  elements  have  atoms.. 

J 

(K3)  intensive  ultraviolet  radiations-  are  from  the  sun. 

O 

(K4)  Intensive  particle  radiations^  are  from  the  sun. 

(K5)  Intensive  ultraviolet  radiations-  are  at  such  great 
altitudes.  ^ 

(K6)  Intensive  particle  radiations^  are  at  such  great 
altitudes . 

(K?)  Some  atoms  .  have  lost  an  electron  because  of  X. 

J 

(K8)  Y  is  equivalent  to  Z. 

Where  X  =  K:3i  ^4,  K5,  X6;  Y  =  Kl;  Z  =  K7 
jrd  passage; 

(Kl)  Oxygen  has  ions.. 

(K2)  Nitrogen  has  ions  . 

(kb)  Other  things  have  ions^. 

(IC4)  Ions,  are  positively  charged. 

V 

(iC5)  positively  charged. 

(K6)  lonsf  are  positively  charged. 

(IC7)  Free  electrons  carry  negative  electricity. 


Test  III 


Logicians  Test  of  Information  Stability 

le  are  attempting  to  assess  the  ” informat lonal 
stability”  of  any  text  as  it  passes  from  original  English 

to  the  kernelized  version.  Listed  below  are  several  sen¬ 
tences,  each  in  both  original  and  kernelized  lorm.  Com¬ 
paring  the  kernelized  passages  below  with  their  "origina??. 
£:*giish'‘  ymj  f:rd  anv  places  where  informa¬ 

tion  is  lost,  erroneously  gained,  or  ambiguous? 

Information  is  defined  as  "questions  which  can  be 
asked  and  answered  by  the  passage."  An  example  of  in¬ 
formation  loss  would  be  the  case  in  which  a  question 
which  could  be  answered  correctly  by  the  original  English 
passage  is  not  answerable  by  reference  to  the  kernelized 
passage.  Information  gain  is  found  when  a  question,  un¬ 
answerable  by  the  original  passage,  may  be  answered  by 
the  kernelizat ion  (presumably  erroneously).  Ambiguity 
is  defined  by  the  case  in  which  a  question  which  permits 
of  only  one  answer  in  the  "original"  will  have  several 
possible  (if  not  plausible)  answers  in  the  kernelization. 

Your  task  will  be  to  look  for  such  examples  of  in¬ 
formation  loss,  gain,  or  ambiguity.  To  do  this  it  is 
suggested  that  you  co»pare  the  two  forms  for  each  sen¬ 
tence,  and,  when  you  find  what  seems  to  be  an  example 
of  information  loss,  etc.,  formulate  a  question  which 
can  be  answered  by  the  information  in  the  original  but 


not  by  th»  Icsrr.elizatior.  (info,  lops),  ore  which  could  be 
answered  by  the  kerr.elization  but  not  the  original  (gain) 
etc.  The  questions  should  be  logical  and  apropos  of  the 
material,  as  though  the  particular  sentence  were  containe 
ir.  a  corpus  which  you  were  researching. 

Please  list  the  questions  and  the  information  you 
feel  is  lost,  gained,  or  ambiguous  on  a  separate  sheet. 

^e  would  also  appreciate  your  citing  the  transformations 
(if  identifiable)  where  you  feel  the  ii.fcrTrar inn  of  the 
original  passage  was  somehow  altered.  Please  use  the 
forms 

(1)  Passage  number 

(2)  Information  lost,  gained,  or  ambiguous 

(3)  Quest ion(s) 

(4)  Source  of  information  loss  ( trar.sformation(  s ) 

If  you  have  any  questions,  please  don't  hesitate 

to  ask  them  before  you  begin.  After  beginning,  however, 
please  do  not  confer  with  anyone  other  than  the  examiner. 
After  you  have  finished,  if  you  have  any  comments  con¬ 
cerning  the  test  itself  (e.g.,  if  anything  was  unclear 
or  misleading),  please  put  them  at  the  bottom  of  your 
last  "ansiwr  sheet". 


l3t  passage: 


A.  The  unreliability  of  his  planetary  theorie.-  caice  to 
light  only  when  more  *Aact  instruments  were  devisee,  a 
levelopment  whicr.  took  rlace  long  before  the  ir.vertior, 
of  the  telescope. 

B.  (Kl)  X  came  to  light  only  at  a  time^. 

(K2)  Planetary  theories^^  were  unreiiatie. 

{K's)  Ptolemy  had  planetary  theoriesj^. 

(K4)  Someone  devised  more  exact  instruments  at  a  time,. 
(K5)  Y  is  a  developmentjc. 

(K6)  A  developmsntju  toox  pxace  long  beroie  time-j.. 

(K7)  Someone  invented  the  telescope  at  time^. 

Where  X  =  K2,  Y  *  K4 


2nd  passage* 

A.  Purth ermorei  sete  atoms  of  the  atmospheric  e3 "rents 
are  ionized- — that  is,  have  lost  an  electron— becaus 
the  intensive  ultraviolet  and  panticle  radiations  from  tne 
run  at  such  great  altitudes. 

r.  (Kl)  Something  ionizes  some  atoms^  because  of  X. 

(K2)  Atmospheric  elements  have  atoms j. 

(K3)  Intensive  ultraviolet  radiationcg  are  from  the  sun. 

(K4)  intensive  particle  radiations^  are  from  the  sun. 

(K5)  Intensive  ultraviolet  radiations-  are  at  such 
great  altitudes.  ^ 

(K6)  Intensive  particle  radiations^  are  at  such  great 
altitudes . 

(K?)  Some  atoms ^  have  lost  an  electron  because  of  X. 

(K8)  Y  is  equivalent  to  Z. 

Where  X  «  K3,  K4,  K5,  K6;  Y  »  Kl,  Z  «  K? 


^rd  passage? 

i 

A.  The  ions  of  oxygen,  nitrogen,  etc.,  ai'e  positively 
Charged,  whereas  free  electrons  are  carriers  of  negative 
electricity. 

n.  (Kl)  Oxygen  has  ions-. 

J 

(K2)  Nitrogen  has  lonSg. 

(Kj)  Other  things  have  lonsp. 

(K4)  Ions ^  are  positively  charged. 

(K5)  lonis_  are  positively  charged. 

Pi 

(K6)  lons^-  are  nositively  charged. 

(K7)  Free  electrons  carry  negative  electricity. 


Test  IV 


Survey  of  Printout  Form  > 

The  passages  presented  here  are  examples  of  a  print¬ 
out  form  we  are  contemplating.  What  we  are  seeking  to  ex¬ 
plore  is  both  the  "readability”  and  "information  extract- 
ability”  of  printouts  i.i  this  form. 

Your  task  will  be  to  read  the  "printouts"  and  then 
answer  the  questions  concerning  their  content.  Note  that 
these  are  "free  answer"  questions.  Please  answer  them  with 
COMPLETE  PHRASES— an  answer  may  consist  of  several  parts  cf 
a  printout,  and  ALL  information  relevant  to  a  question  shoula 
be  included  in  an  answer. 

Please  don’t  be  upset  by  the  Carroll-ian  form  of  the 
sentences— this  was  done  to  eliminate  contamination:  one’s 
great  fund  of  knowledge  often  enables  him  to  answer  questions 
with  information  not  explicitly  contained  in  a  corpus. 

One  last  request:  would  you  please  time  yourself  while 
answering  these  questions  (not,  however,  during  your  first 
read-through).  This  is  not  a  test  of  your  ability  to  work 
quickly— we  need  a  time-count  in  order  to  compare  this  form 
cf  printout  with  other  forms  on  the  variable  of  immediacy  of 
understanding.  Work  at  a  pa' e  which  is  best  for  your  under- 
i:tanding  and  answering  questions. . .you  need  not  race.  If 
possible,  we  would  appreciate  it  if  you  would  time  yourself 
to  the  quarter  of  a  minute. 


1)  Pargant  borksj^  were  on  the  zelchy  crigs,  fargant  brokCj, 
glarked  tovely  at  the  sed  prad  for  roff  terpy  sogs-,  braka  , 
were  in  the  slezits,  braks^  biffled  at  their  raks,  the  praata 
awarked  for  roff  terpy  sogOg,  the  crowl  quarned  a  itospj^  for 


roff  terpy  i^og^g,  mogp^  resembles  mosp^  very  little, 


hendont ionally  griss  mo: 


crowl . 


o)  Garbsjj  maphized  larp  proutes  to  wansy  croints  AT 
garbsj^  maphised  falter  proutes  to  wansy  crointL  AT 
garbsy^  tnaphized  new  AT  TIJ'Ej,  NCUN  dort.-  r.asple  lane  cx*.' 

■  .-•om  noltSjjj  AT  Til^TEj,  nanple  lapescandj^  is  around  garbsy^, 
•*arbsy^  have  hults^,  garb-:y^  were  amelly  briced  equals  AT  TII.!E^ 


< )  NOUt.’y^  gorraited  plagoritive  thodems  only  in  slobon^vely 
reranod  jatesjjj,  gormited  hodunit  only  in  slobonively 

remnod  jatesjjj,  N’OlTn^  dosters  sorsathely  *JOnNg  with  prolative 
lustagni tents,  it  was  only  in  slobonively  reranod  jates  . 


1 . 


a)  '•'’cw  do.  5  the  borki  ^lark'’ 

b)  Wr.v  'iid  tne  bork.-^ 

}  How  i  on^  ii.d  the  bork;'  irlark'’ 

d)  '#hat  wao  the  prad  doing'’ 

e)  What  did  ‘he  crowl  do'* 

f)  How  did  It  do  it'’ 

g)  Where  were  the  braks'? 

n)  :iow  were  the  noop  griased  to  the  crowl  by  promiaheo 
i)  Wnat  two  kindr  of  mosp  were  there? 

a)  What  happened  to  plagoritive  thodema? 

b)  W>iere  did  this  happen? 

c)  When  did  this  happen? 

d)  Why  did  (a)  happen? 

e)  Did  what  aappened  to  the  plagoritive  thodems  happen 
to  anything  else  too?  If  so,  to  what? 

f)  Wnat  did  the  forsathe  dostering  do? 


g)  What  kind  of  dostering  is  thin? 


a)  What  kind  of  dorts  were  mentioned? 

b)  What  made  tne  garbs  able  to  maphize  things? 

c)  What  did  the  garbs  maphize? 

d)  Where  did  the  proutes  extend? 

e)  Where  did  the  garbs  maphize  the  proutes  to? 

f)  What  kind  of  proutes  are  these? 

g)  Where  was  the  1 apes can d? 


Answers 


)  Tne  *'argant  norkr:  on  the 
at  the  zarkir.-  prai  f :r  roff  t 
30g3,  the  nraks  in  the  slants 
prasts  swarkei,  and  the  crowd 
little  reoemciance  i'"  it  to  tl 
to  the  crowd  oy  pomishes. 


zelchy  crigs  ^Tlarked  tovely 


:erpv  "-o/rs.  ’or  reft  terpy 
bi filed  at  their  raks,  the 
qaarr.ed  a  tio  ;p  witn  verv 
~e  Ttosp  hendontionally  gri-'seo 


a)  How  did  the  borks  tlark?  Tcvely. 

b)  Why  did  the  borks  glark?  uran. 

c)  How  loiig  aid  the  borks  giark?  For  roff  terpy  sogo. 

d)  What  was  the  prad  doing?  Zarking. 

e)  What  did  the  crowd  do?  Quarned  a  mosp. 

f)  How  did  they  do  it*'  unan. 

g)  Where  were  the  braks'r’  In  theslents. 

h)  How  were  the  no?p  >'rined  to  the  crowl  ny  pominhes? 
Hendontior.aily . 

i)  What  two  kinds  of  mosp  were  there'’  1.  the  kind 
qiiarned  by  the  criwl;  ?,  the  kind  hendont ionallv 
griosed  to  the  crowl  by  pomisheo. 


2)  When  the  garbs  were  sunelly  triced,  they  maphized 
not  only  farp  and  falber  proutes  to  wansy  croints,  but 
also  forp  dorts  from  their  halts  ♦of  the  nasple  lape- 
scand  around  them. 

a)  What  kind  of  dorts  are  mentioned?  Of  the 
nasple  laperjcand  around  them. 

b)  What  made  the  garbs  able  to  maphize  things? 

Being  amelly  triced. 

c)  What  did  the  garbs  aaphize?  Farp  and  falber 
prouts  to  wansy  croints,  and  farp  dorts  of  the 
n?  -pie  lapescand  around  them. 

d)  Where  did  the  proutes  extend?  To  wansy  croints. 

e)  Where  did  tne  garbs  maphse  the  proutes  to?  unan 

f)  What  kind  of  proutes  are  these?  Farp  and  falber 

g)  Where  was  the  lapescand?  Around  the  garbs. 

♦  =  ambiguous:  could  be  halts  of. ..while  it  really 
is  dorts . . . of . , . 


3)  It  W8l^^  only  in  sloboniv«ly  ramnod  ja*®'  that 
pla^oritive  thodema  and  hodunit  were  gormited  by  forsathe 
dostering  with  prolative  instagnitents . 


a)  What  happened  to  plagoritive  thodema?  They 
were  gormited  by  forsathe  dostering  with 
prolative  instagnitenta . 

b)  Where  did  this  happen?  unan. 

c)  When  did  this  happen?  In  slobonively  remnod  jates. 

d)  Why  did  #1  happen?  unsm. 

e)  Did  what  happened  to  the  plagoritive  thodems 
happen  lo  anything  elae  too?  If  so,  to  what? 

Yes,  it  happened  to  the  hodunit. 

f)  What  did  the  foraathe  dostering  do?  Gormited 
plagoritive  thodems  and  hodunit. 

3)  What  kind  of  dostering  is  this?  (alternatet 
how  does  one  doster?)  Porsathely. 
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T«et  V 


tfagliah  Yeraion 


1)  When  the  ponds  were  firmly  frozen,  they  afforded  not 
only  new  and  shorter  routes  to  many  points,  but  new  views 
from  their  surfaces  of  the  familiar  landscape  around  them, 

2)  He  was  informed  of  the  disaster  by  the  flew;  in  front  of  the 
library. 

3)  The  boy  on  the  horse  stolen  from  the  king  in  the  forest 
was  killed  by  the  boulder. 

4)  The  king,  deceived  by  a  magician  in  league  with  the 
devil  for  many  years,  wept  neeur  the  castle  in  remorse. 


KTl^N-ILIZTCr  VERSION 


FondSy  Afforded  new  routes  Ic  cuiny  points 
AT  TH^-E.. 

4J 

Ponds^  afforded  shorter  routes  to  many  points 
AT  TIVP .  . 

tJ 

Ponds,  afforded  new  IJCUN  AT  TIIiT, .  . 
k  j 

NOUn  views  familiar  landscape^  from  surfaces^ 

AT  TIKP  . 

J 

Familiar  landscepe^^  is  around  ponds^^ . 

Ponds,  have  surfaces  . 

K  m 

Ponds-  were  firmly  frozen  (AT  TB'iP.). 

K  J 

Where  (AT  TIMP.)  -  G) 

J 

X  informed  him  of  the  disasterj^. 

The  disasterj^  was  by  the  flag. 

The  disasterj^  was  in  front  of  the  library. 

The  boulder  killed  a  boy^^. 

The  boy,  was  on  a  horse  .  . 

•'k  J 

I  had  stolen  a  horse ^  from  a  king^jj. 

A  king^  was  in  the  forest. 

A  magician^  had  deceived  a  king^ . 

A  magicianj^  had  been  in  league  with  the  devil 
for  rnemy  years. 

A  king^  wept  near  the  castle. 

A  king,  was  in  remorse. 

J 


Aabifmotts  Version 


(1) 

Ponds'K  afforded  new  routes  to  many  points 
AT  TlMPj. 

Pondsjc  afforded  shorter  routes  to  many  points 
AT  TIM^^. 

Pondsjj  afforded  new  ROUn  AT  TIKEj . 

ROUI?  views  familiar  landscapeg  from  surfaces^^ 
AT  TIWEj. 

Pamiliar  landscapeg  is  around  pcndSj^ . 

Ponds^  have  aurfaces^j. 

Pondtj^  were  firmly  frozen  ( AT  /  . 

Where  (AT  TIKE^  =  (g) 


(1) 

X  informed  him  of  the  disaster  by  a  flag;jj. 

A  flag](  was  in  front  of  the  library. 

(2) 

X  informed  him  of  the  disaster j  by  a  flag. 

The  disaster j  was  in  front  of  the  library. 

(3) 

A  flagjt  informed  him  of  the  disaster. 

A  flag)^  was  in  front  of  the  library. 

(4) 

A  flagjj  informed  him  of  the  disastei'^. 

The  disaster j  was  in  front  of  the  library . 

(5) 

X  informed  him  of  the  disaster^  by  the  flag. 

X  informed  him  of  the  disasterj  in  front  of  the 
library .  ( 5 ) 

X  informed  him  of  the  disaster^. 

The  disaster^  was  by  the  flag^. 

The  disaster j  wsa  in  front  of  the  library . 


a) 


(7) 

X  infonaed  him  of  the  disaster  by  the  flag. 
He  was  in  front  of  the  library. 

(8) 

a)  A  flag  informed  him  of  the  disaster, 

b;  He  was  in  front  of  the  library. 


a)  The  flag  informed  him  of  the  disaster  in  front 
of  the  library. 


III. 

a) 

b) 

c) 

d) 

a) 

b) 

c) 

a) 

b) 

c) 

d) 

a) 

b) 

c) 

a) 

b) 
o' 

d) 

a) 

b) 

c ) 


(1) 

The  boulder  killed  a  boy^^. 

A  boy^  was  on  a  horse^. 

X  had  stolen  a  horses  from  a  king„. 

g  lU 

A  kingm  was  in  the  forest. 

(2) 

The  boulder  killed  a  boyj^. 

A  boy^  was  on  a  horse^ 

X  had  stolen  a  horse,  from  the  king  in  the  forest 

w 

(3) 

The  boulder  killed  a  boy^. 

The  boyj£  was  on  the  horse. 

X  had  stolen  a  boyjj  from  a  kingj^. 

A  kingjj^  was  in  the  forest. 

(4) 

The  boulder  killed  a  boyj^. 

A  boyj^  was  on  the  horse . 

X  had  stolen  a  boyj^  the  king  in  the  forest. 

(5) 

X  killed  a  boyj^  by  the  boulder. 

A  boy^^  was  on  a  horse 
Y  had  stolen  a  horses  from  a  king^j^. 

A  kingj^  was  in  tho  forget . 

(6) 

X  killed  a  boy^^  by  the  boulder. 

A  boyjj  was  on  a  hcrse^ . 

y  had  stolen  a  horse,  from  the  king  in  the  forest 


(7) 

a)  I  killed  a  bo/j^  by  the  boulder. 

b)  A  boyj^  was  on  the  horse. 

c)  Y  had  stolen  a  boy^^  from  a  king„. 

d)  A  king^  was  in  the  forert. 

(8) 

a)  X  killed  a  boy  by  the  boulder. 

^  k 

b)  A  boy^  was  on  the  horse. 

c)  Y  had  stolen  a  boy^^  from  the  king  in  the  forest. 

(9) 

a)  The  boulder  killed  a  boy^j. 

b)  A  boyjj  was  on  a  horse^  . 

c)  X  had  stolen  a  horse j  fro®  a  kingjj. 

d)  A  boyj^  was  in  the  forest. 

(10) 

a)  The  boulder  killed  a  boyj^. 

b)  A  boy^  was  on  the  horse. 

c)  Z  had  stolen  a  boy\  from  a  klng^. 

d)  A  boyjj  was  in  the  forest. 

(11) 

a)  X  killed  a  boy^^  by  the  boulder. 

b)  A  boyj^  was  on  a  horse ^  . 

c)  Y  had  stolen  a  horsey  from  a  kingjp. 

d)  A  boyic  was  in  the  forest. 

(12) 

a)  X  killed  a  boyj^  by  the  boulder. 

b)  A  boyy^  was  on  the  horse. 

c)  Y  had  stolen  a  boj]^  from  a  king^^. 

d)  A  boy^^  was  in  the  forest. 

(13) 

a)  The  boulder  killed  a  boy^. 

b)  A  boy^  was  on  a  horse^. 

c)  Z  had  stolen  a  horse ^  from  a  king^. 

d)  A  horse,  was  in  the  forest. 

J 

(14) 

a)  The  boulder  killed  a  boy^. 

b)  A  boyj^  was  on  the  horse. 

c)  X  had  stolen  a  boy^  from  a  kingg^. 


_'’n_ 


IV. 


d) 

A 

horse  was  in  the  forest. 

J 

(15) 

a) 

X 

killed  a  oy  the  boulder. 

b) 

A 

boy-^  was  on  a  horse,. 

c) 

Y 

had  stolen  a  horse  from  a  king, 

d) 

A. 

horse;  W'lS  in  the  lucres  t. 

(16) 

\ 

a ; 

A 

killed  a  boy^^  by  the  boulder. 

b) 

A 

boy^  was  on  the  horse. 

c ) 

Y 

had  stolen  s  boy^^  from  a  king^. 

d) 

A 

horse  was  i.n  the  forest, 

j 

a) 

(]) 

A 

magician  had  deceived  a  king.. 

b)  A  king,  had  been  in  league  with  the  devil  for 
many  years. 

c)  A  king-  wept  near  the  castle. 

-  J 

d)  A  king,  was  in  remorse. 

J 


a) 

b) 


c ) 

d) 


(2) 

A  magicianjj.  had  deceived  a  king^  . 

A  magician,  had  been  in  league  with  the  devil  for 
many  years. 

A  king,  wept  near  the  castle^. 

A  castieg  was  in  remorse. 


(3) 

a)  A  magician  had  deceived  a  king^  . 

b)  A  kingj  had  been  a  league  with  the  devil  for  many 
years . 

c)  A  king,  wept  near  the  castieg. 

d)  A  castieg  was  in  remorse. 

(4) 

a)  NOUN  had  deceived  a  king. . 

ti 

b)  A  kingj  was  by  a  magicianj^. 

c)  A  magician^  had  been  in  league  with  the  devil  for 
many  years; 

d)  A  kingj  wept  near  the  castle. 

e)  A  kingj  was  in  remorse. 


a)  NOON  had  deceived  a  king.. 


(5) 


b)  A  Itingj  ®  magiciarij^. 

c)  A  magician^  had  been  in  league  with  the  devil 
for  many  yBars . 

d)  A  Icing j  wept  near  the  castle^. 

e)  A  castle  wafl  in  remors^. 

(6) 

a)  A  magicianjfhad  deceived  a  icingj  . 

b)  A  magicianjc  had  been  in  league  with  the  devil 
for  many  years . 

c)  A  icing^  wept  near  the  caatle. 

d)  A  Icing j  was  in  remorse. 

(7) 

a)  NOUN  had  deceived  by  a  kingj . 

b)  A  Icing^  was  by  a  magician. 

c)  A  king,  had  been  in  league  with  the  devil  for 
many  y^ars. 

d)  A  king^  wept  near  the  castle. 

e)  A  kingj  was  in  remorse. 

(8) 

a)  NOUN  had  deceived  a  king^ . 

b)  A  kingj  was  by  a  megiclan. 

c)  A  kingu  had  been  in  league  with  the  devil  for 
many  years . 

d)  A  kingj  wept  neeur  the  castle^. 

e)  A  castleg  was  in  remorse. 


— 1  ■> 


Teat  V 


Questions 

1)  a)  IHien  did  the  ponds  afford  new  routaa  to  many  points? 

(merely  AT  TIUTE,  is  not  sufficient  for  any  ansr^r) 
h)  Vhat  did  the  ponds  afford  from  their  surfaces? 

c)  Where  was  the  landscape? 

d)  What  three  things  did  the  ponds  afford? 

2)  a)  Who  or  what  was  in  front  of  the  library? 
h)  Wnere  was  "he**? 

o'  Who  or  what  infomed  "him"? 

d)  Where  was  the  disaster? 

e)  Where  was  the  flag? 

f)  Where  was  the  library? 

3)  a)  Where  was  •‘^he  hoy  killed? 

What  killed  the  boy? 

c)  Where  was  the  boy? 

d)  Where  wa^^  the  horse? 

e)  What  was  stolen  from  the  king? 

f)  Where  was  the  king? 

g)  Where  did  the  stealing  occur? 

h)  Who  did  the  stealing? 

a)  How  long  was  the  king  deceived? 

b)  Who  was  in  league  with  the  devil? 

c)  How  long  was  that  person  in  league  with  the  devil? 

d)  Who  wept? 

e)  Where  did  this  person  weep? 

f)  Who  or  what  was  in  remorse? 


4) 


Elngliflh 

26  0 
25  0 
24  0 

23  0 
22  1 
21  2 
20  5 

19  2 
18  2 
17  1 

16  0 
15  1 

14  0 

13  0 
12  0 
11  0 

M  =  19.28 


SCOR^  py  TSST  V 

Kernelized- 

Kernelized  Aabi^ou^ 


26 

0 

26 

0 

25 

0 

25 

0 

24 

0 

24 

0 

23 

3 

23 

0 

22 

1 

22 

0 

21 

2 

21 

0 

20 

2 

20 

0 

19 

2 

19 

0 

18 

3 

18 

0 

17 

2 

17 

0 

16 

2 

16 

0 

15 

2 

15 

5 

14 

1 

14 

0 

13 

0 

13 

0 

12 

0 

12 

3 

11 

0 

11 

2 

K  = 

18.75 

K  = 

12.57 

Test  V 


IDrror  T 

at  lacion 

Kernelized 

English 

_  \ 

I  1 

t 

b) 

11 

-  55*^ 

1 

-  7< 

c ) 

0 

0 

d '  -a ) 

0 

0 

fc) 

1 

- 

0 

c) 

15 

-  45^ 

c 

a) 

9 

-  45f 

14 

-  100?? 

b) 

7 

-  35?^ 

2 

-  14^ 

c) 

19 

-  95^ 

14 

-  lOOf 

d) 

0 

13 

-  93^ 

e) 

20 

-  100?^ 

14 

-  100? 

f) 

8 

-  40?? 

5 

-  36? 

a) 

11 

-  55^ 

2 

-  14? 

b) 

c 

0 

c) 

6 

-  30?^ 

4 

-  28? 

d) 

7 

-  35?? 

8 

-  57? 

e) 

0 

0 

f) 

0 

2 

-  14? 

g) 

11 

-  55< 

11 

-  79? 

h) 

18 

-  90*^ 

3 

-  21? 

a) 

4 

-  20f 

1 

-  7? 

b) 

0 

0 

c) 

0 

0 

d) 

0 

0 

e) 

0 

c 

f) 

0 

0 

M 


Teat  V 


"^ror  Differencee 


(Letter  in  parentneses  indicates  which  group  had  the  lower  error) 


20'^ 

30"' 

40.^ 

yv  —  .iVW 

la  (7) 

3d  (K) 

lb  (E) 

Id  (c)  (^} 

3f  (K) 

3g  { ) 

2a  (K) 

4a  (E) 

2d  (K) 

3h  (V 


Test  V 

Error  Hypotheses 

Low  Error  (E):  (listed  rank  order  of  the  size  of  difference) 

Id  (c)  The  transformation  of  ’’views  of  to  "NOUN  views" 

(i.e.,  transforming  what  appeared  to  be  a  nominalizatj-on ) 
confused  nearly  all  (75^)  of  the  (K)  people,  though  the 
experimenter  showed  the  sort  of  trans formation  in  the 
illustration.  Many  answers  were  "New  NOUN". 

3h  Here  the  (K)  group  was  confused  by  the  "X"  trans¬ 

formation  ("X"  is  used  as  the  subject  lidien  a  passive  verb 
which  has  no  explicit  agent  is  transformed  to  the  active 
voice).  This  transformation  should  have  been  stressed 
more  in  the  illustration,  but  it  is  difficult  to  grasp 
for  the  first  time. 

lb  Again  the  NOUN  transformation  confused  them. 

Kost  decided  that  the  boy  was  killed  "on  a  horse", 
and  some  "in  the  forest".  The  "on  a  horse*  is  probably 
because  of  the  close  conjunction  of  kernels  1  and  2 . 


3a 


”ln  the  forest**  seems  to  be  an  extreme  inference. 

i  (>')  people  and  0  (")  people  missed  this: 
seems  to  be  simply  error. 

4  (:■■■)  and  C.  1 1 '•  pecple  missed  this.  All  sub¬ 
stituted  “for  many  years"  —  false  inference. 


arror  Hypotheses 

Low  ■^rror  (listed  in  rank  order  of  the  size  of  difference' 

2a  I*y  choice  for  resolving  the  ambiguity  was  not  the 

roost  common  stereotyped  resolution...  and  100^  of  those 
reading  the  ‘^iglish  sentence  interpreted  it  otherwise. 

The  K  subjects  were  drawn  by  the  stereotype  too  —  even 
though  the  kernel  gave  tiie  explicit  answer,  4-5“^  stil3 
missed  it. 

2d  It  makes  it  even  more  difficult  to  comprehend 

considering  that  2d  is  merely  c  re-wording  of  the 
answer  to  2a...  and  All  (K)  people  got  it  correct. 
Inference  seems  to  be  selectively  applied. 

3d  T/'ost  often  the  answer  was  that  the  horse  wao  "lunder 

the  boy**  —  which  was  not  explicitly  given.  The  tendency 
to  draw  this  conclusion  was  .stronger  for  the  (^)  subjects 
—  probably  since  the  statement  that  the  bey  was  on  his 
horse  was  much  more  causal  in  the  "Qiglish  sentence  than 
in  the  kernels . 

3g  Again  (E)  subjects  were  more  prone  to  error:  since 

■fetolen  fre®  the  king  in  the  forest**  is  close  together 


whereas  It  la  "itemized"  and  separate  In  the  kernel... 
and  the  ambiguity  is  resolved. 

Only  2  in  the  (E)  group  visaed  this,  and  0  in  the 
(K)  one,  so  it  is  probably  aerely  an  error. 


I 


m 


Pley  ^glish 


Stone  faces,  ware  on  the  outer  walls.  Stone  faces, 
stared  tlindly  at  the  black  night  for  three  heavy 
hours  ,  horses,  were  in  the  stables,  horses^  rattled 
at  their  racks,  the  logs  barked  for  three  heavy  hours 
the  owl  made  noiscj^  for  three  heavy  hours^.  noise^ 
resembles  noise.,  very  little,  men-poets  conventionally 
assign  noise,  to  the  owl. 


Ponds,  afforded  new  routes  to  many  points  AT  TIKT:.. 

PondSj^  afforded  shorter  routes  to  many  points  AT 

tiki:-  ponds,  afforded  new  KOUK  AT  TIME.,  NOUN  views 
J  “  0 

familiar  landscapcj^  from  surfaceSj^^  AT  TIME^ ,  familiar 

landscapCj^  is  around  ponds^^,  ponds^^  have  surfaces 

ponds,  were  firmly  frozen  equals  AT  TIME. . 

K  j 


NOUNj^  replaced  rule  of-^thumb  methods  only  in 

comparatively  modem  timea^,  NOUltj^  replaced  guesswork 

only  in  compEiratively  modem  times  ,  NOUN  •  measures 

fOUN  with  precision  instruments,  it  was  only  in 
& 

comparatively  modem  times  . 


Test  II 


Heconstructlon  Resxilts 


III)  Paree  electrons  carry  negative  electricity,  but 

oxygen,  nitrogen,  and  otheT-  things  have  positively  charged 
ions . 

Ill)  Oxygen,  Nitrogen,  and  other  things  have  ions  which 
are  positively  charged,  since  free  electrons  carry  negative 
electricity. 

Ill)  Oxygen,  Nitrogen,  and  other  things  have  ions  which 
are  positively  charged,  and  free  electrons  carry  negative 
electricity. 

Ill)  Free  electrons  carry  negative  electricity  and  the 
ions  of  Nigrogen,  Oxygen,  and  other  things  sure  positively 
chstrged . 

Ill)  Since  free  electrons  carry  negative  electricity, 
oxygen,  nitrogen,  and  other  things  have  positively  charged 
ions. 

Ill)  The  ions  of  oxygen,  nitrogen,  and  other  things  are 
positively  charged,  whereas  free  electrons  csurry  negative 
electricity. 

**♦)  The  ions  of  oxygen,  nitrogen,  etc.,  are  positively 
charged,  whereas  free  electrons  are  carriers  of  negative 
electricity. 


Th«  object  of  this  study  was  to  deteraine,  for 
a  relatively  large  corpus,  the  number  of  times  each  of  the 
various  transformations  would  be  applied  to  the  generation 
of  the  corpus  sentences,  with  some  exceptions,  noted  below, 
the  most  frequent  of  them  were  taken  as  the  first  for  which 
recognition  and  kernel Izat ion  routines  would  be  written. 
£ventually,  if  a  large-scale  routine  is  designed,  the 
results  of  this  study  might  be  used  to  weight  the  relevant 
rules  and  to  compute,  as  a  function  of  these  weightings, 
the  probabilities  of  alternative  analyses. 

Moat  of  the  transformations  tallied  are  to  be 
found  in  R.  B.  Lees*  A  Tranaf ornat ional  Generative  Gramiar 
of  (mimeographed,  1962)  and  in  Chalao  Chaiyaratana'e 

A  Comparative  Study  of  English  and  Thai  Syntax  (Ph.T). 
dissertation,  Indiana  University,  1961:  printed  in  offset). 
Neither  of  these  grammars,  of  course,  purports  to  be  com¬ 
plete,  and  additional  transformations  had  to  be  designed 
in  the  course  of  the  study.  Those  that  occurred  most 
often  in  the  corpus  are  described  at  the  end  of  the  list 
below. 

It  will  be  noted  that,  unlike  our  source  grarmars, 
we  have  allowed  prenominal  adjectives  a  position  in  the 
kernel.  This  is  because  our  work  is  geared  to  information 
retrieval,  aiid  to  separate  an  adjective  from  its  noun  makes 
the  information  that  is  illicit  in  the  ccrtlguit;  Lcre 
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difficult  rather  than  easier  to  get  at.  ’A'hile  scrre 
advantage  Kay  fce  gaired  frorr  the  reparatic?,  it  h««- 
yet  appeared  great  er.ough  to  v.-arrar.t  the  additional  cor- 
plexity  that  would  tc  required. 

The  corpus  for  the  o.tudy  wao  Tarl  rtuupff's 
Planet  Earth  (Ann  Arbor,  195'''),  a  text  of  i::,500  words. 

The  actual  figures  giver,  below  cannot  be  cc:.- 
sidered  precise,  fcr  ir  spite  of  regular  consultat icn 
aitong  the  three  invest igatcro  there  were  inconsistencies. 
-Vost  of  thw  other  ir.corsister.cies  were  ironed  out  earl,> 
ir.  the  study.  There  was,  at  any  rate,  cliost  conplete 
agreement  among  the  investigators  ir  so  far  as  the 
ranking  is  concerned,  and  the  order  ir.  which  the  trans¬ 
formations  are  listed  belcw  nay  be  taken  as  fairly  re¬ 
flecting  their  relative  frequencies  of  occurrence  in  the 
text.  (Only  those  transformationa  that  occurred  ten 
times  or  more  are  given  here.) 

The  examples  giver,  below  were  not  taken  fror 
Planet  Earth,  except  where  it  is  so  indicated,  but  made 
by  us  so  that  each  example  might  illustrate  only  the 
transformation  under  discussion  as  far  as  this  was 
possible. 

List  of  Abbreviations. 

^f  =  reference,  i.e.  source  grammar. 

I  =  Lees.  C  s  Chaiyeu'atana. 

IT  »  generalized  or  double-base  transformation, 

T  »  single-base  transformation. 


n  s  total  r.uinber  of  cccurrcroe. 

approx  =  approximate  number  of  oocurrericec  based  on  a  partial 

Definite  Pronouns . 

Rf:  C  71,  11^;  L  174:.  TLt  2,06C. 

Examples:  The  r..>y  was  very  your\p^  when  he  came  tc  the 

’’nlversity  for  tne  first  time.  He  was  crdy  seventeen. 

Note:  Tne  term  definite  pronoun  is  used  here  to  mean 

both  the  personal  pronouns  and  the  demons trativc  proiiouns 
(including  their  use  as  demonstrative  adjectives).  L  GT4C 
is  such  that  it  opei'ates  only  within  the  confines  of  a 
sentence.  In  our  count,  however,  the  domain  of  the 
transf ornat ion  was  widened  so  ar  to  include  not  only 
the  intra-aentent ially  determined  pronouns  tut  also  the 
inter-aententially  determined  ones.  To  be  consistent  we 
should,  perhaps,  have  counted  the  occurrences  of  the 
definite  article,  introduced  by  transformation,  but  we 
decided  against  the  inclusion  of  the  definite  article 
here  since  we  were  fairly  certain  that  the  frequency  of 
the  definite  article  alone  would  outrarJc  that  of  any 
other  transformation  by  a  big  margin,  thereby  obscuring 
the  significance  of  the  pronouns  with  regard  tc  frequency 
of  occurrence.  The  figure  given  above  shows,  however, 
that  the  pronouns  have  come  out  the  same  way  as  the 
definite  article  was  expected  to.  (The  definite 
article  occurs  4,822  times  according  to  the  count  done 


by  the  computer.  Put  this  does  rot  bit t inr’i ish  the  two 
kir.ds  of  the  definite  article,  i.e.  traro* f crT.at lor al  ar-.o 
non— trarsf  ornatior.al . )  At  the  present  moment  no  comple*e 
transformational  aeccunt  of  the  pronouns  oeems  tc  be 
available. 

See  Peverly  "^obhins,  The  Transformational  Status 
of  The  Definite  Article  in  English.  (University  cf 
Pennsylvania  Transf ormatioris  and  Discourse  Analysis  Frc;)ett- 
Peport  No.  3S.)  1^61-6?. 

Vodifier  Possessives . 

Hf;  C  76;  L  ST27.  TI :  1,314. 

Examples:  John’s  house  is  very  large.  Ur.  Smith  is  the  chair¬ 
man  of  the  board. 

Note:  This  transformation  includes  every  of-phrase  that 
can  be  paraphrased  in  the  fcrm  "X  has  Y”,  ("John  has  a 
house”,  ”The  board  has  a  chairman”).  We  are  well  aware 
that  not  all  the  instances  of  have  thus  arrived  at  behave 
in  the  same  way,  but  none  of  t.)e  transformational  grammars 
available  to  us  at  present  are  detailed  enough  to  enable 
U3  to  meike  the  distinctions  consistently.  In  spite  of  its 
very  high  rank  in  the  frequency  count,  this  transformation 
was  not  chosen  to  be  programmed,  since,  owing  to  the  com- 
p  lexity  of  the  transformations  that  result  in  of-phrases . 
the  recognition  procedure  for  this  is  not,  feasible  at  this 
stage  of  our  work. 


Con.l'anctiveg 


~.i:  ^  11*^;  L  TlJ  1,142. 

Jchr.  '••nt  ♦o  the  pogt  offit'e  and  Vary  went 
tc  the  station.  Jor.r.  and  ’'ary  wen'^  to  the  ai.  ort, 

!<'cte:  Under  the  oonyjnctive  trans forma ■.  ion  we  counted 

3  0ine  instances  of  but «  or.  nor,  as  well  as.  and  not  only  . . 
but  (also).  Siiilarly,  since  in  a  eoquence  of  three  or 
more  conjoined  items  (x  ard  y  and  2)  all  but  the  last 
conjunction  may  be  replaced  by  ccmmae  (x,y  and  2), 
we  also  counted  such  conopas  as  instances  of  conjunctive 
transformation.  The  difference  beti^een  the  two  and *3 
in  the  exaajples  giver,  above  is  due  to  an  ellipsis  which 
IS  almost  automatic;  ther-'fore  we  did  not  bother  tc 
count  them  separately. 

Fostnominal  yodiflers  (derived  bj'  deletion  of  che 

relative  pronoun  and  the  copula). 

Rt:  C  17;  L  GT25.  TI:  1,076. 

Examples:  The  booic  on  the  desk  is  for  Vary.  John  has 

all  the  tools  necessary  for  the  work. 

"ote:  Just  as  we  speak  of  the  distinction  between  the 

restrictive  and  the  non-restrictive  relative  clause,  so 
we  may  msOce  a  distinction  between  a  restrictive  and  a 
non-restrictive  use  of  postnominal  modifiers.  But  in  our 
count  no  such  distinction  has  been  made.  Although  it 
might  be  argued  that  in  ’’Betrayed  by  all  his  friends. 

Dr.  War  1  coasmi  ted  suicide"  the  past  participial  phrase 
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modifies  ’’Dr.  Ward**  just  as  it  does  in  **Dr.  Ward,  betrayed 
by  all  his  frieiids,  committed  suicide",  we  assigned  tne 
former  to  a  different  trars format! or.  while  oountir.r  the 
latter  as  a  postrominal  modifier.  This  difficulty  arises 
only  when  we  are  dealing  with  a  construction  derived  from 
a  non-restrictive  relative  clause. 

N  ominal i zat ions. 

TLi  1,176. 

- Action  Nominal imat ion 

Rf:  I  Gig,  10.  TL:  570. 

Examples*  Johii’s  apportionment  of  the  fund  was  fair. 

The  pupils  discussed  the  revolution  of  the  earth  around 
the  sun.  Flying  planes  is  dangerous. 

Note:  It  is  possible  to  subdivide  nominal i zat ions  according 

to  the  aub-class  of  the  subject  of  the  verb  that  is 
nominalized  and/or  according  to  the  sub-class  of  verbs, 
e.g.  transitive  or  intransitive.  The  distinction  be¬ 
tween  nominal  i  zat  ions  suid  nouns  can  at  times  be  difficult 
to  make,  especially  when  there  is  no  of -phrase  following 
a  nominal Izat ion  or  no  determiner  preceding  it.  It  was 
suggested  by  John  Lyons  that  the  co-occurrence  of  the 
indefinite  article  or  a  plural  ending  disqualifies  a 
given  form  as  a  nominal izat ion.  This  is  a  point  well 
made,  but  an  example  like  the  following  makes  us  think 
twice:  Another  attempt  to  climb  the  mountain  will 
certainly  enrage  the  natives.  CXir  problem  here  is:  which 


is  the  more  economical  way  of  handling  thia  sort  of 
thi-tj?  ir.  View  of  the  entire  grammar-— to  derive  it  from 
the  vert  at tenet  or  to  set  up  a  subclass  of  nouns  that 
taike  i 01  ini t i /-p.  i^r.-.]/.yr  prepositions}  as  cosplenentr? 

As  yet  we  do  net  know  the  answer  to  this  question: 
further  resenroh  13  needed  m  this  respect. 

— ^Factflre  “that**— f lause. 

Hft  C  30;  L  071,2.  TL:  375. 

Examples:  John  knows  that  the  story  is  false.  The  fact 

that  the  story  is  false  surprised  ’'^ary.  That  the  story 
is  false  ig  obvious. 

- ^hf  init  ive— Purpose . 

^f:  0  13;  I  0715, 2'r.  TL:  47. 

John  went  to  Indianapolis  to  buy  a  ceir. 

- --Subject. 

Rfi  L  0712,13.  7I<:  44. 

To  play  the  violin  oefore  breakfast  13  a  mistake. 

The  first  step  i-  to  collect  data. 

'.'ote:  Infir  1  tiver  after  **be''  i.n  equational  sentences 
are  countea  here. 

- ^ad.iecti val  Nominalizaticn. 

7f:  L  7715,  19  71;  139. 

Example:  The  accuracy  of  the  clock  always  surprises  John, 
hote:  We  encounte’*  the  same  sort  of  difficulty  here  that 
we  do  in  other  nominalizations . 

Passive. 

^f:  7  14:  I  T,.  7'.:  ^.OC, 


The  ball  wa-  kicked  by  the  boy. 

■.ote:  The  main  difficulty  we  have  here  lies  in  such  forma 
(ending  in  -od)  as  tired,  annoyed,  limited  which  car.  be 
interpreted  either  as  past  participles,  cr  as  adjectives 
b2/  virtue  of  the  fact  that  they  can  be  modified  by  very . 

It  is  true  that  context  often  helps  us  to  decide,  but,  if 
a  given  sentence  is  the  product  of  a  series  of  trans¬ 
formations  involving  deletions,  the  decision  can  be  very 
difficult. 

Negatives  and  Indefinites. 

Rft  C  128-13C;  L  T14.  TI:  303. 

Examples:  John  does  not  know  anything  about  Eskimo. 

John  hardly  knows  anything  about  Eskimo,  John  knows 
scarcely  anything  about  Eskimo.  John  knows  nothing 
about  Eskimo. 

Relative  Clause.  TL:  519. 

- Restrictive. 

Hft  0  69-70.  TL:  303. 

Examples:  The  man  who  threw  the  stone  shoulJ  pay  for  the 
damage.  John  eats  his  breakfast  where  everybody  else  does. 
Note:  Chaiyaratana  does  not  distinguish  restrictive  from 
non— restrictive  relative  clauses.  Lees  tries  to  distin¬ 
guish  the  restrictive  from  the  non-restrictive  by  gen¬ 
erating  the  former  in  prenorainal  position  while  generating 


the  latter  in  po.^t-nonir.al  petition.  But  this  doe*^ 
not  atoc  int  tor  tne  amfci^iit;/  found  in  'hi*^  French 
wife*  »nich  car.  near,  either  *ne  ha:?  more  than  ore 
wife  and  one  of  them  is  Prench*  (rentrict ive)  cr  ‘he 
has  only  one  wife  and  she  is  rrei;ch*  ( r.on-rsstrictive) . 
It  still  remains  to  be  investigate*  how  best  we  can 
de.scrii.e  the  difference  m  cur  ^raasar. 

- •on~^estrictive . 

L  GT22.  TL:  216. 

Example-;  Bertrand  Bussell,  who  i?  ninety-one  years 
old  now,  saved  from  obscurity  lottlob  Fre^e,  who  wrote 
The  Foundations  of  Arithmetic. 

loaplements .  XL;  25-7. 

- of  Verb - Infinitive. 

Rfi  L  1T14,29.  TL:  1^4. 

Examples;  John  hates  for  a  cat  to  make  a  'T-turn.  John 
persuaded  I‘'ary  to  go  home.  John  expects  to  receive  a 
gift  from  ’’ary  at  Ihristmas. 

'Tote:  L  3'?'2  is  abelled  as  "Infinitival  Object".  This 
is  because  the  rule  is  so  formulated  that  it  effects 
replacement  of  a  factive  noun  -^hrase  in  tlie  matrix 
sentence  by  an  infinitive  nhraae.  It  is  not  feasible 
to  keep  C-ri4  and  9129  apart  consistently  without  a  more 
extensive  lexicon.  Also  the  distinction  between 
Intransitive  Xonplement  Verbs  and  Transitive  Complement 
Verbs  is  to  some  extent  arbitrary,  e.g.  expect  is  in 
both  groups. 


— - Adjective. 

71:  2y. 

Exam'les;  John  painted  the  iiDUfe  •free' .  7ne  cider  turr.e:i 
cour . 

- - ■  oun, 

T  C 

-A*  ^  ^  ^  ii  L  ^ 

Examples:  '"ary  called  Johr.  a  liar.  The  people  electeo 
John  president. 

- - Preeent  f ajsticiple  or  Gerund 

?.fi  L  GT29.  71:  1C. 

The  teacher  caught  .’ohn  cheating.  John  refrained  from 
smoking  for  three  days.  John  avoias  meeting  people  these 
days.  The  foo'cball  game  prevented  John  from  going  home 
for  the  weekend, 

-  —“^Predicative  Phrase 

If;  L  G"26.  TL:  10. 

5xa*nplei  -‘-ary  noticed  John  in  the  White  “Ouse. 

—“Of  Adjective. 

^f:  1  GT17.  Tl:  I*:. 

Examples:  John  is  sure  to  receive  a  gift  from  I-'ary  at 
Christmas.  John  is  apt  to  forget  appointments,  it  was 
nice  of  John  to  come  to  say  goodbye  to  ?jary. 

A  A 

Prenominal  Modifier g  C  in  the  Form  of  f'EPP  ing  or  TERT  ed}. 
Rf:  L  Gr24.  Tl:  189. 

John  saw  a  weeping  mother  on  the  street.  John  nursed 
his  bruised  elbow. 


”Dte:  The  reanor;  fcr  our  interest  ir  this  type  of  pre- 
r.otir.al  scdiiier  that  i.eitlie;’ 

13  in  t'uQ  lexicon,  i.e.  these  forms  occur  or.ly  ir.  trar.s- 
f  orms . 

Adverbial  Clause  of  Time. 

C  119.  TL:  153. 

Example:  When  it  rained,  John  wa=  unhappy. 

?'ot9;  Here  i.3  included  also  the  temporal  conjunctive  use 
of  since,  the  moment,  every  time,  by  the  time,  and  the 
like.  (Although  this  transformation  is  not  listed  in 
Lees*  grammar,  it  is  easily  derivable  from  the  Time 
Adverbial  in  the  Phrase  Itiructure.  On  the  other  hand, 
Thaiyaratana  treats  this  an  a  conjoining  transformation.) 

Concessive  Clauses . 

If:  C  120.  TL;134. 

Examples:  Although  it  was  raining  hard,  John  went  on  a 
picnic.  Whereas  ^'ary  is  beautiful  and  tender,  John  Is 
tough  and  brave. 

Note:  Other  conjunctions  used  in  this  transformation 
are  thou^rh.  even  if.  albeit,  and  sometimes  while.  This 
may  be  regarded  as  an  embedding  transformation  which  is 
effected  oy  replacing  the  "casual  adverbial"  in  the  matrix 
sentence,  since  the  adverbial  clause  of  reason  and  the 
concessive  clause  are  complementary  to  each  other,  i.e. 
a  "concession"  is  a  "cause"  which  is  unexpectedly  in¬ 
sufficient. 


Conditional  Adverbial  Clauses . 


^f!  C  119.  CL:  14?. 

Example:  Johr.  will  be  ancry  if  *'ary  i?  late. 

:-’ote:  Pseudo-cor jur.ctives  like  provided,  providin^t.  and 
1  r.  cas e  are  ais'^  counted  under  hea'i.  'Ae  regard 

this  as  a  conjoiuiny  transformation  rather  cnan  an  em¬ 
bedding  one. 

Adverbial  Clauses  of  Reason. 

TL:  121. 

Example:  John  was  absent  from  the  class  yesterday  becau.se 
he  had  a  cold. 

Note:  Thi.s  transformation  may  be  initiated  by  choosing 
a  "causal  adverbial",  if  there  is  such  a  choice,  in 
the  Phrase  Structure. 

Adverbial  Gerundive  Construction. 

=lf:  C  17,21,121.  ri:  116. 

Examples:  On  seeing  a  police  car  in  the  rearview  mirror, 
John  slowea  down.  Betrayed  by  all  of  his  friends,  Br. 
Ward  committed  suicide. 

^’ote:  The  preposition  preceding  the  gerund  is  optional 
according  to  the  reference  given  above.  Also  the 
gerundive  phrase  may  stand  after  the  main  clause.  The 
3econd  example  is  Interpretdd  as  an  ellipsis  from  "On 
being  betrayed  by  all  of  his  friends,  Br.  Ward  committed 
suicide."  The  negation  of  this  phrase  by  means  of  "with¬ 
out"  is  noted  in  0  21  129. 


Invrslcr  with  "there** . 


=  f!  C  55.  TL:  '^3. 

Examples:  There  la  a  fcook  c-  the  desk.  There's  a  bear 
coming  toward  me.  There  were  three  men  killed  here 
ye?  tenay . 

'Tote:  The  noun  that  follows  the  verb,  which  may  be  any 
one  of  aomei  occur,  stand.  ^Cc.»  or  any  verb  in  the 
"progressive"  or  "paasive**,  must  be  an  indefinite  ex- 
pressicn,  i.e.  without  the  definite  article  or  any 
demonstrative  ad;jective. 

"It"~Inver8iori. 

^fs  L  GT30.  TL:  61. 

Examples:  It  is  obvious  that  the  story  is  false.  It 
is  hard  to  find  a  job  in  this  town. 

Indefinite  Pronouns . 

^f;  T  47,96.  TL:  3B. 

Example?  Someone  nave  taken  out  the  book. 

Postnominal  Modif ier  with  "with" . 

Rf:  C  71;  L  GT26.  TL:  34. 

Example:  John  met  a  girl  with  blue  eyes, 

Oueation  Word  Object  Clause. 

Hf:  C  138,140;  L  GT4.  Tl:  31. 

John  knows  why  ^!ary  has  a  headache  in  the  morning. 


.  ?  A  , 


-imperative 
~  r  •  r  z 

*  •  ^  c  * 

”xaople:  '^cr.sicer  the  jictarce  hetweer.  the  earth  ard  ’‘arc. 

'"left  ^er.terce . 

=  f.  .'TT'lc  TT*  ^ 

~J.*  '  t  k,  ^  t  m  «.X>'a 

Example;  It  was  last  Saturday  that  John  went  tc  Indianapoli 

Reflexive  Prcnour;S  ♦ 

?f:  C  161-3;  L  '1T37.  71 ;  15. 

Example;  John  contradicted  himself. 

'•ote;  for  a  detailed  discussion  of  this  transformation  and 
related  oner,  see  'R.  f.  Lees  and  E.  S.  flima,  “^ules  for 
English  Fronominalization* ”  Language  XXXIX  (1963),  17-28. 

Direct  WH-Questicns . 

7f;  C  I3S;  L  T4.  TL:  12. 

Examples*.  Where  did  John  go  last  Saturday  ?  What  did  John 
do  last  Saturday  ?  etc. 

The  followir5  are  some  of  the  most  frequently 

occurring  transformations  that  were  added  to  our  pool  of 
transformations  during  the  course  of  the  count,  and  for 
which  only  rough  estimates  au*e  given  on  the  t>a3is  of 
partial  count. 

Again  in  descending  order  of  frequency. 


-  €  nio  *  iiv.  v^u.  * 

appr'x:  x'- 

"xa:r.'-le:  T'-.e  tor  ,:  t  .1  -atle  like  foat  c*‘  s*;  t’oei-. 

ote:  Tne  rrc'  it'ier  after  ffe  -r-C'''-".'  (  :.e.  "*ha*’'  t-'.e 

example'  mav  ';  e  a  r'^rae  v.’i*r  a  r  1  ep 1 1 1  c  r  ether  thar  “c 
a  part  par^i'irle,  ‘  r  a  -'elat^ve  rla?  e. 


"rte:  “'hx;  r,H':  to  icrar^e:.  a-  a  mere  variar*;  rf  'o'-'- 

'onir.al  **ciifier  (aerivei  rv  ieletio-  of  the  relative  pro 
1  our.  and  the  ccpula'^  or  the  'so'ir.d.r  that,  altr.oi-;';  *'.e 
'Ounce  relative  clau'e  ir  r  et  ir.  the  'prr, pre  ' r i ve"  ferrr, 
ti’.ie  ir  cue  to  the  r.ature  cf  tht  vex*t  mean.  #hicr.  jceo 
not  admit  of  thir  ccr.r trucx  1  on;  therefore,  the  variaticr. 

automat  ir.  ’-^owever,  there  ai'e  mere  oer.erai  xrr  ider- 
atlons  whicr  make  u.  prefer  r.ot  *r  :?rcup  the  twr, 
ocnstr'jctior ;■  t  re^'.er. 


Absolute  Participial  ''or -^tructior.. 
approx:  ‘^5. 

Example:  Along  tho  coa:-to  this  theoretical  fi-ure 
-jreatly  exceeded,  excessively  high  water  bein.?  caused 
oy  damming. 

- Planet.  Par th . 

Ellipaia  after  **wheri',  ‘*if**,  "while".  **  (al )  though'* . 

C  121  (in  part),  approx:  65. 

Example:  The  whale,  though  not  a  fish,  lives  in  water. 

Causal  Phrases ♦ 
approx:  60. 

Example:  Owing  to  John's  late  arrival,  the  conference 
7;a3  postponed  until  next  ?«'onday. 

Cote:  Other  prepositions  used  in  this  construction  are 
because  of,  due  to.  and  on  account  of. 

Clause  of  lesult. 
approx:  50. 

Example:  The  box  was  so  heavy  that  John  could  not  lift  it. 
Cote:  “so . . . that . . . "  may  be  regarded  as  an  equivalent  of 
the  adverbial  modifier  of  the  adjective  (or  adverb).  Ve 
may  include  here  such  sentences  as:  John  was  kind  enough 
to  escort  Vary  home;  John  was  too  weary  to  go  out. 


y-  -T 

U  i. 


f 


"lau:-:9  of  Vanner  (Keaded  by  “as",  "in  the  i^sar.e/ 
that" ) . 


wav  ^ 
r.anner  ' 


approx:  . 

Kxattple:  Jor.r  doea  to  other.-s  a.v  he  would  like  theic  to 
do  t-y  OlV.. 


limphatic  Prcr.ouns. 

^f:  C  60,113.  apprcx:  41. 

Exautlet  John  saw  the  mana.ver  hioiaelf.  ^v'ary  saw  the 


oiana^er  herself 


arpZiDU.  VI 


A  ;  r»a  i-sT'-r  ati-ia 

Tne  ollowin-  is  a  list  of  all  t-  tra isformatlo-is  In 
(except  -lorchTpaoneMics )  that  are  ava.lable  at  ores® it.  for  aoarcea 
0^  infornation  are: 

Cnalao  C'.atv’aratana,  \  C -nparatlye  St of  T  .ai  and  -In^liah 
Syntax .  {‘'h.  1.  Disaertation  at  Indiana  I'nitrersit  ,  1961, 

printed  In  offset) 

Soam  Chonslcy,  Syntactic  Stnicturcs.  {The  Hagae,  1950 
*  ,  "A  Tranaromat  '  Approach  to  Sv-ntax"  In 

The  Third  Texas  Conference  vAnstln,  1962) 

Charles  j,  Fillmore,  **7116  Position  of  Embedding  Trane  format  Lons 
in  a  aramsttr,"  «<ord  XXiX  (1963),  208-231. 

Robert  h,  Leca,  I  lo  rrawmar  of  English  Nominalitatioos. 

(Baltimore,  196"}) 

”  ,  "•Irammatical  Analysis  of  the  -iigllsh  Comparatire 

Con.etrictlon,"  Word  XV  I  (1961),  171-135 

"  ,  A  Transformational  Seneratlye  Grammar  of  English. 

(June,  1962,  mimeo  :raiDhed) 

Robert  B,  Loes  and  F,  S,  ■'O.lma,  "Rales  for  English  ^onominallzatiw,** 
Language  XXXIX  (1963),  17-28. 

Robert  ?.  Stoclcwell  a-nd  Paul  Schachter,  Rules  for  a  Segment  of 
English  Smtax.  /'arch,  1962,  mimeographed) 

or  these  only  Chalyaratana,  Lees  (1961,  1962),  Lees  and  Klima, 
ani  Stookwell  and  Sehacnter  are  refsrred  to  In  the  list,  since  Chomsky's 
•forks,  the  second  of  which  oontslns  twenty-three  tranaforastloas 
Cexceptlng  mori^hophonemics ) ,  are  prograiMstlc  and  neither  of  them 


t,o  irt  tt.e  tranaf  jmifvtl'jnE  in  -.r  '.  li' 

*,  ransf  ■  ;..  ^T'.  f  3  ,.n.-  Ir.  or  ^  ■<o*  )  in  ^n--  '  :-r 

A.'»:t.he.  .  •  -i  •  }  i. .  ex^er.^lve  rev.-ijn  .i  -v  }. 

i3  n  ’  ;  ir.  r  i^i..  O’^e  nr  far  ai  tnc  ran  .;f  trar.:?- 

*  *  X* '  t  i . .  ■  *  *  ^  ^ 

•x- V/T'  u..-  /  .r...'i-  icei: 


».  —  iy-e-  ( .  (  •  j 

i.  ( t  >1)  =  '  '■  i) 

=  L.-rf  ■•■"■  :.]  i  ■> 


.  ~  Jitock'icii  ar. i  '.chaciitet 

.  =  i^irvifle  r  aini  le-Lasc  transformation 

<P  ^  Generali 7. cri  or  'ioutle-basc  transforraatlon 


<>  ;  end  .’c  Of.tioral  eiecvents. 

■.  (  ^  n):  A  i.  icrivt  J  frOi.-.  L. 

The  ilrt  th:*  f  .11. )W'  ir  a.,  alphaoctic-al  one,  wjt.n  reGa-*  t.-  the 
;.t  y  woru  in  t.iiC-  r.airy*  of  f.-ach  trar.ai  onaatlon. 

I.l,  Hivertiui  Ciagre - of  -eaeor.*  ..  GT.ib, 

■  ohn  was  abs«.r.t  from  the  ciaro  oecaufe  he  haa  a  coli. 

Imd,  — -of  Tiaoe»  G  iiy;  G  GT21a, 

John  wa.7  lianoy  vhen  !‘ary  sang  In  public. 

1,.3.  - of  GonaltoOn.  C  11/. 

.iohn  vill  t-?  .happy  if  I  Ary  sings  in  iMiblic. 

I.*.,  —of  Concessica.  3.  uTgIc. 

John  id  happy  although  :-»ary  sings  only  in  private. 

1,5,  «Partlci niftl/Oe  -unaive.  C  17,-0, lui. 

<0n)  fi  pOiiCc  csj“  In  tJic  rear-vlev  uir.-or,  John  slowed  lown. 

Hnubbea  by  the  critic,  mry  now  sings  only  -r  private. 


3Mft  of  .vivert  ia  1 — -xfc 


(Then  Jr^.in  •’e'it  the  bar.^^)  o’ohn  ve:’t  t-  j  tnc  rar  then. 

^0  *  of  r.j-.ii-r.Q  ^ther^;  strangely  enojijr;  vlth  the  rnthl'c  help; 
through  the  c'.le  jf  ;il?  aig;  irsricdiately :  oand^nly,  etc. 
ii.a,  if  Fre  j  ivntatlves  and  .jentence  Ad‘/eroiai;; .  .i  i'  .. 

Fre  iuentat'ive*-  —  almost;  probably;  al*/ayc;  seiaor.;;  fre  uer.tiy;  etc 
'.ote;  aaa  .  r>veria{i  to  some  .xtent. 


Cleft  Sentence.  L  37,5* 

It  was  John  who  went  to  Indlanspolis  yesterday. 

It  w'ts  to  In'iiarvapolis  that  Join  went  yc-steruay. 

It  was  John  whose  boat  the  troopers  recovere  i  from  the  cave. 

4,  Comxiarative .  L 

John  is  as  tall  as  Bill* 

Georjc  is  tailor  than  John. 

George  is  the  tallest  of  all. 

Conplestent  of  Trajistlve  Verb.  L  GT;&;  J  GTlb,c. 

?-Iary  cons-dero  John  handsome. 

The  people  sleeted  John  presiaeat. 

■•iary  noticed  John  in  the  White  House. 

5,2. - "to"-Iitfinlttve.  H  GTla. 

ry  2nows  John  to  be  a  teacher, 

5. ',  - Bare  Infinitive.  G  GTjc. 

I'^ry  made  John  wash  her  cor. 

5.4.  — *-*to"“:nflrltive,  *-ing",  or  Preposition  **-in£*.  C  37;  L  GT. 
(in  pai*t  Intransitive);  3  (^'d,e,l  . 

John  loagined  Mary  sihGlng  in  public 


;  ury  avoids  sinriir  irs  ^itli  . 

’y:.C.  ocrr  ia-t-T  -M  -y  -  -iny 

J"‘^C  -■  :  'uT  -  '  Iri  Ir.  '  \ 

:.ri  rol'ri-:ri.,  ..  .r.  :•,  .-1;,^  c. 

-•i*  :/-:■•■  .  .^r  if.H  .riv-^  - j  ■  .1  vo .  T. 

""-vtin  f’— -■,  ‘  oi  yi-sr. 

■-nn  y/*;  .  ..t  jr.  f~r  rix  -.onth::. 

.  )rir.  -  .'^r'iS  v^  ' 

-(.p  le'ives  'r  -  i.  ..*.»  'i  .  r.^:'.'. 

'ohn  becarie  toncue-. 

'obn  ly'.Cazdf  in  tj  •■•  •-  ^yld. 

J  •  m  •  “  •  *  *  *.  •  i  X  1  ^  -  V'  • 

ary  ceenK-  f^anoyod, 
i  .'lO  V  i.ne  tn '.  te  •.  d  L  -  a  'yn  o  1  nt  i  ;■'. ; . 

‘te;  Joth  '  arui  jye-'s"  .:.a  "0 : ^  "  1 .  tin  ”  are  itrobu'.  iy  u-i  jec 

'  .  Corr.plentnt  af  ^Jectlve,  'I  C  I  .  L 

'  ary  i-  apt  t' ■  a  in.'  ir.  r.r-ivrte, 

J  >hr  1j  hapoy  t'r»-t  I'.^ry  is  ?in<;ir.y  in  public. 

..'ohn  i=  happy  f  j'-  i'.ary  lo  be  sin.yLni;  in  public. 

•  ■"on^unctive .  C  L  GTca^t;^. 

:jhn  anh  Mary  went  to  the  airport. 

'ohn  went  to  the  airport  and  >Iary  went  to  tiie  store. 

-.1.  Deletion-— Of  Object.  C  i' ;  ST. 

-ill- 


ToliS  dran*  oil  ui.iht 


-•*2  — Of  'object  in  jowiaal.  a  jIk 

\  lover  of  A  )  i  lo.er. 

3eJ»rch#^r  for  I  —  ^  .  i  searcner. 


1  j,  direct  'iscoarse. 


1L3. 


■  ^onn  said  ^<3  follows-^  ,  - 'atj 
”  arv  is  a  iiar,"  Joha  said^'o 
":''arv  is  A  liar,"  said  John. 


Is  a  ' lar .  " 
Bill^. 


11,  Double  !>etennine^.  C  8’. 
That  house  of  John's  Is  ^reen. 


12.1.  Double  Object.  C  23 

(John  jave  )  John  ^ave  '’•ary  an  apole. 

12.2,  rrangpoaition  of  Double  Objact.  J  25; 

John  gave  an  apple  to  Mary, 

12.3*  Presposltional  Double  Object.  C  i*3. 

Mary  asked  ^John^ for  advice. 

T«hr.  parents  for  money. 

*^onev  from  nls  parents, 

13.1.  Ellipsis — -with  ’neither",  "nor",  or  "either".  T.  712,13. 
J-Iarv  did  not  'o  to  church  last  Sunday.)  Melther/nor  did  J^n. 

John  didn't,  either. 

13.2.  - with  '*80"  or  "too".  L  T10,ll. 

(John  ;oe8  to  church  everv  Sux»day.)  So  does  Marv.  Mai*y  does,  too. 

13.3.  — -after  Conjuiiction.  C  139;  L  Til. 

John  goes  to  cnurch  every  Sunday  and  so  does  Mary. 


-Ill- 


— c!'  Clause 


L 


(  iohn  says  that,  t,he  '■torr  is  completely  false 
— -pf  •;  !.>. 


'  John  sars 


'  Vho  went  t,  cr.i:‘;ii  Is-t  Cin-la'?)  John  nii, 

'  — -aft.^T*  ''if",  ''when'*,  <»to«  C  121. 

Jnen  nitlon  ’  t,'P  io  •,  John  screanei. 

■}U7,  — after  •whJ''',  "o'  course",  "iT  nof^,  "if  so",  C  \- 
^not^  ? 
course  • 

iOt,  John  is  a  liar. 

■  so,  John  is  a  liar. 


.1 . 


iJt.l.  MTpha<5is,  0  67  ,12i  . 

■i  *  L  *  Z  ==>  X  ♦  - 

L-,2,  i^anphatlc  (A''fimati/e) .  ’  r  6;  S  71. 

f 

Jonn  saw  Har/. 

/ 

lonn  did  see  ’lary, 

Lu.l,  Shift  of  Fi^iphastzed  P,  C  6/, 

4  coward  John  ls. 

This  hear  John  <llle(i, 

1'  .J..  ^iphatic  "self",  C  68. 

.; ohn  htmself  built  the  house, 

I'i.S,  anil  t  of  £<mphatie  "self",  C  113. 
John  built  the  house  himself. 


ly,  imbedded  ixclamatioa,  C  Uiv), 
Tx'oic  how  beautiful  tl»e  rainbow  is. 


112- 


16.  "have 


C 


John  have  tvo  houces?  )  Has  John  two  houses? 

17.  ?jceative  Variant  of  Hort).wlve.  C  5. 

(lX>n't  let's  eat  this  apple  =s^ )  Let's  not  eat  thlr  «pple. 

!;■.  Imiaeratlve.  C  J  77a, b. 

Go  away I 

ly.l.  Indirect  Discourae .  C  30. 

Mary  said  that  she  was  grateful  for  the  help. 

19.?.  - — Telescoped.  C  ?,3»3^» 

John  shouted  to  stop. 

John  shouted  to  liary  to  stop. 

20,1.  Invers ion- — with  "it".  L  GT30,33f  Tc;  S  GTll,  T.>, 

It  Is  obvious  that  the  story  ic  false. 

It  Is  not  known  who  ate  the  last  saxidvlcb. 

It  was  a  aistake  for  John  to  have  eaten  the  last  sandwich. 

It  is  no  use  crying  over  spilt  lallk. 

It  was  wise  of  ;<lary  to  leave  early. 
jO.2.  — "With  "there" .  C  65. 

There  is  a  book  on  the  desk. 

There  is  a  bear  coming  toward  us. 

There  were  three  men  killed  in  the  accident. 

20.3.  -—of  Object  of  lofinitive.  L  GT32^. 

Arsenic  Is  Illegal  for  an  ordinary  person  to  buy. 

A  gun  ie  dangerous  f  t  children  to  play  with. 

Note;  It  is  the  source  sentence  that  is  obtained  by  acuble-base  transfomnt 


-113- 


1 1  «  t  t  .... 


lOve-  r^iry. 


*<iC  &•  i.UCwC -..  ■ 


»S  :  t  *  *•  C  J_»  '.*  ••  * 


.h€  ‘.rick  ii.ta.  'T, i:-'^ 


^hn*r;  arx:  n"r.‘: .-•'  *■  -  ,  ■  ■t.j  *  riC  rvor;  jurvr  i  r?tj.i  : 


'iin'j  ccr*. 


■...r  ;  .1.  Ci:  i'  ^...-'rr;  ■  .i vc 


•  '*'* * .X- y-j r ..  A'u*i  .j -..k c z.^r.  .^^;-*xt.lvc  .-r.*  i.  ... 

•  uTlT,l  . 

;jbi;i’3  a'^p^rtion.-ient  .if  th«  fuuda  ■-.*££  f  iii-. 

•  Ohi.*'  .lopor  .if  the  fa:ta.  v.a£  1’uji-. 

---  ---  la..’tl.y.to  irju^ect  ;  vh  "'Jl",  Lu.'‘(<.),  ,o. 

"ne  t.up’l-  .-' :  .'CUO'y*.:  the  revc.iu'*’.j./n  oi’  ‘..i.e  earth  ar^au'i  the 
3.4.  ---  ---  vita  Lxflnite  Pet  .-rr-ine  ■'.  a.  ul  -(i,  ;. 
kne  Rt’.'iort^ jaTie:,t.  if  ‘.:.c  fundi:  va..  ir. 

— - .ith  inoefinite  terminer.  L  JT  (L,  .). 

.vT.y  eA?ro..r  ii lo.“;  r.f  tne  fu.nd;:  is 

- - ■>._^cr.‘  Ive,  L  GTll;  ..  GT,-. 

/4  ilnf-^er  .f  nli;  30:;.p;e  appeared  at  the  rally, 
a  searcher  far  truth  alv.ayr  encounter?:  lymy  diff  icuitiec . 

'  .7.  ” —  Hcti.oii  Gerund— “-with  Subject  in  Genitive.  I.  Gfl^; 

.r>3fcn*c  playlnK,  tnc  flute  el“ased  ’5ary. 


-iU- 


1 


ot^ : 


'..rob.-iDly  rare;  rener-^  11/  "  .f' 

■"  —  vtVn-'jiX,  ;;ub.*iect. 


<. 


i  J  .  X  •  • 


r.yin,-,  i^..rr 


---  - - •-ith  Detcrr.  ::-jr  ^  .cru;"-;  '  . -u  Jv-  *  j  . 

t  r>  w 

^  ^  J  \  *■  }  >  J  ^  f  X  y  » 

The  fiyirir;  *h‘,»  plant;  •-■  s  ia^^jerou£. 

- ■  <  d’jb  J;  ■  ■:  ■-  i?  g  c  ■>*■  7*~i  iT.a )  .  .  I'ij. 

The  flying  'f  planer  i.r  »n«Terojr . 

^j*li.  ” — - Fc.ctxVo  'l€niacl-«»vlth  Subject  in  C-cnitive,  h  GTl?.,' 

‘lary  ieamerl  'bO;t  Tohr'e  flylnj  of  the  rian'*. 

- - flaaner  Gerund*  ^  GTl6. 

The  playin"  of  the  flute  vas  marvelouc. 

— -  Factlve  Clause - .jubject .  L  GTl;  .i  GTo,T* 

That  tae  ntory  is  coopletely  false  ii:  o't/'’iou= . 

co*l^*  •—-1  ^  3^^  J  ^  \jx. .  •  o  GTi^* 

John  Knows  that  the  story  is  caapleteiy  false. 

J3.i5*  — -  ---  Apro- Itlve.  S  GT1-. 

John  adduces  the  fact  that  the  story  is  true. 

tote;  £xcept  where  the  notainulizat  io^’  is  governed  by  a  propositi  on, 
is  a  ricre  variant  of  «•  3.1?  or  13. 1«. 

21,16.  -"-tianner  Jlause  with  *vay'*.»"'~3ubject.  G  GTlha. 

The  way  John  vorKs  is  amazing. 


^  •  — — -  Ob^^ec^.  3  uTl^b. 

everybody  isnows  the  way  John  woriis . 

Jj.lP, - NH~Cia  ise - Gubject.  L  GT5;  G  C'rT»‘3. 


■11 '3- 


M.l - JbjftCt.  C  m3,  UiOj  I,  JTljj  3 

Mar/  cnows  ho^  John  went  to  Indianapolis , 

- V/n  ''to''-.tnflnit.i  ve---S,ibject,  L  ilT5;  3  iTS.  ?. 

■  ■( 

..Tiere  to  .jo  is  obvious. 
c'i.21.  —  — Object.  L  uT6;  S 
.)Ohn  <now8  vdiere  to  jj), 

23. ?2.  — Embedded  Question.  C  1>6, 59,60. 

'.ary  asked  if  John  went  to  Indianapolis  yesterday. 

?ar/  asked  how  John  went  to  Indianapolis  yesterday. 

23.23.  — Infinltlyal  Subject — with  "for«  .IP.  L  OTllj  S  OTll. 

For  John  to  play  the  violin  Is  unimaginable. 

23.21i.  — without  «»for”  NP.  3  0T12. 

23.25.  — Infinitival  Object.  L  tiTll. 

John  motioned  for  the  cab  to  pull  uo  to  the  curb. 

John  hates  for  a  cab  to  make  a  ll-t  u*n. 

John  paid  for  the  cab  to  take  Mary  home. 

John  likes  to  play  bridge. 

^ote'  Tib  last  example  Is  probably  derived  from  -^John  likes  himself  to 
play  brldf'e. 

23.26.  "—Infinitive  of  Purpose"»«after  ”be”.  L  0113;  3  0112. 

This  car  la  for  John  to  drive. 

23.2/. - — with  "for»  ilP,  L  0T15;  3  GT13. 

John  boa.^ht  the  car  for  Mary  to  drive. 

23, 2‘^  -  — without  »for"  MP.  0  15;  L  727;  3  0113. 

John  went  to  Indianapolis  to  buy  a  car. 

2I4.I.  "Once'*  with  be^d,  havered.  C  131^. 
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lAwy.?rc  once  were  children. 
Liwyere  vere  once  children. 
- with  V;jA‘i1.  C 

IjJui  o:,ice  killed  a  be;'r. 
John  ;<iileu  .M  ue.i.r. 


; Shift  of  ** other”  unu  Juraerai.  0  4. 


(.Fohn  hou^sht  ainy  other  houcoa.sa^  )  Joh;  boucht/the  other/ 

^  7  another  r 

--b.  displaced  Jub.loct  of  Fnctlve  Clause,  u  GT3i. 

John  it!  nalu  to  oe  k  very  competent  teacher. 


r/ three  hou 


y?.  Parenthetical  Insert.  C  1^*3. 

The  story  is  completely  false,  John  said. 


.  Partitive.  C  (6. 


Both  of  John*R  houses  are  /reen. 


y-.  Passive.  C  14;  L  T*,;  J  I--. 

Bill  wan  bitten  by  a  snake  last  tunrver. 
Fido  got  ruii  over  by  a  car. 


30.  Postnoinlnal  Modifier  (with  delat^vc  and  Copula  Deleted),  C  17; 
L  GTiio;  iJ  GTo. 

The  car  in  the  garage  belongs  to  John. 


31.  Postaomlnal  Modifier  with  with  .  C  71;  I-  GTIio;  S  T7,o 
H  girl  with  golden  hair  met  John  at  the  airport. 


^2,  Possessive  Modifier.  C  76;  L  OTfiJ • 
John's  house  is  green. 

The  top  of  this  table  Is  smooth. 
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33*  Prenonlnal  Ad.lective  String,  C  93;  S  GT5,6. 
bought  a  big  vooden  box  at  the  fair. 

3^^.  Prenomlnal  Modlfler—‘*v'1[ng.  V^d*  L  Ci'24;  S  GTI§. 

t 

A  burning  city  fascinates  John* 

The  discouraged  student  disappeared  from  the  class. 

35.1.  Pronoun — Definite.  C  112;  L  QT40;  LK;  S  GT22b,  T5. 
(John  bought  a  car  and)  Mary  drove  it  home. 

)5.2.  --Indefinite-— Animate .  C  96. 

Someone  stole  the  car. 

35*3 •  —-Inanimate.  C  97* 

John  picked  up  something  on  his  way  hone. 

35.4.  — Reflexive.  C  l6l-3:  L  GT37;  LK;  S  t6. 

John  contradicted  himself  in  the  end. 

35.5.  —Reciprocal.  L  OT36,  39J  LK. 

John  and  Bill  called  each  other  names. 

36.  Prop-Word  "one”.  C  110. 

John  bought  a  green  house  and  J-Iory  bought  a  white  one. 

37.1,  digestion  — -WH  C  138j  L  T4,  13;  S  Tl#  2,4. 

What  did  John  buy  at  the  fair?  etc. 

37, i>,  "Yes-I'lo"  (and  Alternative).  C  I38#  L  TI8;  S  Tl. 
Did  John  go  to  Indianapolis  (or  Louisville)  yesterday? 

3B.  Tag  ;;tue8tion  (or  Statement).  C  142-3;  S  T7. 

John  went  hone,  didn’t  he? 

John  can't  eat  today,  can  he? 

John  went  home,  John  did. 

John  can't  eat  today,  John  can't. 


JOTBi  The  last  tiwu  constructions  are  nom-llterary, 

30, L,  — ^Relatlye  Clause — Restr ic tire— »»Modi f ler .  6-^, 70;  L  aT21j  S  uTij,  ^. 

1 

I’he  man  who  threw  the  stone  should  oay  for  the  damage* 

37.2,  —  — Property.  C  69,70;  h  GT20. 

T  A  man  wno  is  nllnd  may  appl./  for  a  secin/j-eye  do^. 

3), 3,  — .loi-res  trie  tire.  C  6;^, 70;  Ti  ■jT22;  3  iT3,U. 

Bertrand  rtusseLL,  who  la  ninety-one  years  old  now,  sarea  from  obscurity 
iiottlob  Frege,  who  wrote  The  Foundations  of  .urLthmetlc. 

3>,i4,  — Ueduced.  L  iiV?3. 

.ihaterer  is  is  wron.;. 

jjO.  Singular  Coimi:,aMft  Noun.  C  '•'3. 

(John  bought  the  houses  )  John  bought  the  house, 

loto:  This  Is  an  expedient  within  the  i'ramewori<  of  Charjraratana's  grammar, 
hi.  Shift  of  Vocatire,  C  ), 

(I  don't  eat  apples,  youn ;  man.=:::^)  Youn,?  man,  I  don't  eat  apples. 
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